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THE TEACHING OF CLINICAL 
MEDICINE?! 


THE SCIENCE OF CLINICAL MEDICINE 


CLINICAL medicine is the most complex 
of all the natura] sciences, for successfully 


to study it one needs to be more or less: 


familiar with the content and the methods 
of investigation of a whole series of ancil- 
lary natural sciences (physics, chemistry, 
biology, anatomy, physiology, psychology, 
physiologic chemistry, pharmacology, path- 
ologic anatomy, pathologic physiology, bac- 
teriology and parasitology, immunology, 
ete.). Like other natural sciences, clinical 
medicine consists of a growing accumula- 
tion of truths that make up a more or less 
distinct body of knowledge. In order that 


this body may be conveniently organized, © 


the facts of the science have to be collected, 
compared with one another, arranged in 
logical sequence, and, as far as possible, 


summarized in the form of generalizations © 


known as laws or principles. The many 
ways of accumulating and organizing the 
facts pertaining to the sick constitute the 
scientific method of internal medicine. 
Studies of patients have shown us that 
the transformations of matter and energy 
in the bodies of the sick, though conforming 
to natural law, deviate to a certain extent 
either qualitatively or quantitatively from 
the transformations in health. Workers in 
clinical medicine are gradually finding out 
how to detect these deviations from the 
normal by systematic inquisition of the 
minds and bodies of their patients. They 


1Read at the meeting of the Association of 
American Medical Colleges, Chicago, February, 
1916. 
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began their studies by using the method of 
simple observation, but they have learned 
how to make observation more accurate by 
experiment so that internal medicine has 
now become an elaborate experimental sci- 
ence. The study of a single patient by 
modern methods includes the making of a 
very large number of experiments, that is, 
of test procedures adopted on the chance of 
their yielding to observation under espe- 
cially controlled conditions definite infor- 
mation that is not obtainable by simple non- 
experimental observation. There is no 
other science in which the technic of accu- 
mulating facts is as extensive as in clinical 
medicine, for its methods of examination 
are based on and include the technical 
methods of the preliminary natural sciences 
and of all the intermediate, simpler pre- 
clinical sciences. 

The end, or goal, of clinical medicine is 
to understand the abnormal conditions that 
may occur in the human org:nism in order 
that physicians may act in a rational way to 
cure them or to prevent them, instead of 
being content to act in the blind and hap- 
hazard way of the ignorant. The collection 
of data, the arrangement of them accord- 
ing to their similarities and sequences, the 
epitomizing of them in the form of brief 
symbols or generalizations such as syn- 
dromes or disease complexes, while impor- 
tant in themselves for the construction of 
the science, are in reality only means to the 
larger end of permitting suitable action for 
the welfare of human beings that entrust 
themselves to the care and supervision of 
the medical profession. 

The great science of clinical medicine is, 
therefore, subdivisible into two large parts: 
(1) That dealing with the understanding of 
exactly what is going on in the body and 
mind of the patient and how it has come to 
pass—the science of diagnosis; and (2) 
that dealing with the fitting action te be 
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taken to prevent the origin or extension of 
abnormal processes, and, when possible, to 
restore bodies and minds deviating from 
normal funetion to a healthy state—th. 
science of prophylaxis and therapy. We 
endeavor to know in order to be able to 
predict and to gain the power to control, 

The imperative need of the clinician to 
know in order rationally to act has ac. 
counted for the origin of the whole group of 
the natural sciences. For, as every one 
knows, physics, chemistry and biology had 
their birth as a result of this need felt by 
physicians; these sciences, and each men. 
ber of the whole group of the preclinical 
medical sciences, began as daughters of the 
clinic. In their infancy they were under 
the fostering care of medicine; but they 
have grown up into lusty adults, and nov, 
many of them, besides contributing hand. 
somely to maternal support, are rendering 
notable service to human efficiency and cul- 
ture in domains far removed from clinical 
medicine. I mention the primary relation- 
ship, for some understanding of it is of 
importance for the planning of clinical 
teaching. 


THE NATURE OF CLINICAL TEACHING 


If the definition of clinical medicine that 
I have given be accepted, the nature of the 
teaching will be readily understood. It will 
consist (1) in instructing the students re- 
garding the organized body of knowledge 
that has been accumulated concerning diag- 
nosis and therapy (as already broadly de- 
fined) ; and (2) in educating them in the 
methods used in accumulating facts, in ar- 
ranging them, in comparing them, in ep! 
tomizing them, and in acting in a ration®l 
way afterward—preventing, curing ad 
mitigating. 

On these general principles as a founda 
tion, the teachers of clinical medicine hav? 
to construct a suitable concrete curriculum 


- 
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for the clinical years, in planning which 
every effort should be made to parcel out 
the precious time, and to fill the periods, in 
such a way as to give the best opportunities 
possible, under the teachers and with the 
equipment available. It is desirable that 
the students shall gain a comprehensive 
knowledge of the principles of clinica] medi- 
cine and a systematic schooling in its prac- 
tical-technical methods, both of which are 
necessary for a medical career that shall be 
satisfying to the man and of adequate serv- 
ice to society. 


THE STUDENTS AS THEY ARRIVE IN THE CLINIC 


Fortunately, students now enter the clin- 
ical years, or should do so if they take ad- 
vantage of the opportunities offered them, 
habituated to the method of science. They 
have become familiar with the general prin- 
ciples of the three great preliminary nat- 
ural sciences (physics, chemistry and biol- 
ogy) and of the three great preclinical med- 
ical sciences (anatomy, physiology and 
pathology), and to a certain extent they 
have been trained in the actual use of the 
practical-technical methods of investigation 
employed in the laboratories of these six sci- 
ences. By the time they have reached the 
clinics, we may assume that they know 
what the scientific method of inquiry is. 
We may take it for granted they have 
learned how problems are set and solved, 
that they have acquired a feeling for accu- 
rate observation, for the critical sifting of 
facts, and for resorting to experiment to 
perfect their observations. Students thus 
trained will enjoy considerations of com- 
parison and of regularity of sequence. 
They will be acquainted with libraries and 
will know how quickly to consult sources. 
Many of them will have learned properly to 
doubt when convincing evidence has not 
been brought, whereas they will also, 
through their experiences, have found that 
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they may confidently act, after inquiry has 
shown that action can be taken along lines 
of sequences known to be invariable. 

The student’s knowledge of man and of 
his relations to the rest of nature should by 
this time be fairly large. The student 
knows man as a living, thinking, feeling, 
acting social organism, very much like other 
living beings, and yet differing strangely 
from them. He has opened the body of man 
after death and knows what his organs, 
tissues and cells look like to the naked eye 
and under the microscope, and he remem- 
bers how these have all gradually grown 
from the fused germ cells. He has had a 
glimpse of the materials of which the ceils 
and juices of man’s body are composed, has 
isolated some of these materials and studied 
their properties and origins. He has found 
out that the materials in man are constantly 
undergoing change, that with these changes, 
synthetic and analytical, remarkable trans- 
formations of energy go on, under special 
conditions it is true (colloidal states; fer- 
ment-activities, ete.), but always in obedi- 
ence to the laws of the conservation of mass 
and energy. He has been fascinated by the 
study of processes known as irritability, 
contraction, circulation, respiration, secre- 
tion, digestion, absorption, metabolism, ex- 
eretion and reproduction. He has seen how 
these various functions can be modified by 
environmental influences, and has come to 


look on the body and mind of an organism. 


at any given moment as the direct resultant 
of the energies in the germ cells and the 
energies that have acted upon the organ- 
isms from without from the time of germ- 
cell fusion until that moment. He has come 
to see that what we call ‘‘disease’’ is modi- 
fication of structure and function heyond 
certain limits, whereas maintenance of 
structure and function within these limits 
is designated as ‘‘health.’’ 

In the bodies of men dead of long-con- 
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tinued disease, he has studied the coarser 
and finer changes in the organs and in the 
cells, and has contrasted them with the 
findings in a healthy man of the same age 
killed by accident. His teachers have 
shown him specimens illustrating transi- 
tion stages between coarser structural 
changes and the beginnings of organic dis- 
ease. Studies of pathologic chemistry have 
convinced him that, in the absence of 
changes in form recognizable by our pres- 
ent methods, deviations of the chemical 
composition from that of health can often 
be found. Among the many deleterious 
environmental influences, he has discovered 
bacterial and parasitic invasion to be espe- 
cially important; he has studied these bac- 
teria and parasites, and has used them to 
produce diseases in animals for experi- 
mental comparative study. He has ob- 
served striking differences in susceptibility 
to noxe among these experimental] animals, 
and has seen that this susceptibility is capa- 
ble of artificial modification. His studies 
in immunology and in pharmacology have 
convinced him that man can often intervene 
in a strictly rational way favorably to 
modify the processes that go on in an 
organism. 

During this whole period of preliminary 
and preclinical study, the student’s back- 
ground has been gradually and extensively 
elaborated. His studies in each successive 
science have been, to a certain extent, a re- 
view of the sciences preceding. Repetitio 
est mater studiorum. And yet, even more 
important for the clinic than the actual 
content of the student’s mind as regards the 
ancillary sciences is the long discipline that 
his mind has had in observing and reflecting 
—I mean, the development in it of a perma- 
nent scientific habit. 


MEDICAL WARDS; AMBULATORIUM ; THE INSTI- 
TUTE FOR CLINICAL MEDICINE 

The teaching of clinical medicine as a 

science demands conditions very different 
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from those that formerly existed, and very 
different from those that are even at pres. 
ent available in any of our medica] Schools, 
though some schools have been fortunate 
enough to secure conditions that approach 
what is needed. Briefly stated, the condi. 
tions that a department of clinical medi. 
cine should control include (1) a medica] 
clinic to which may be admitted a sufficient 
number of patients suffering from all vari. 
eties of both acute and chronic internal dis. 
eases (infectious, parasitic, respiratory, cir. 
culatory, hemopoietic, digestive, urogenital, 
locomotory, nervous, metabolic), with ward 
laboratories for routine application of the 
commoner laboratory methods; (2) a med- 
ical dispensary or ambulatorium, to which 
a large number of patients, who, for vari- 
ous reasons, do not enter the stationary 
clinic, apply for diagnosis and treatment, 
and in connection with which there are 
large and small teaching rooms, a labo- 
ratory and also quarters in which the vari- 
ous special branches of internal medicine 
apply their special methods of examination; 
(3) a large clinical institute adjacent to 
the wards and dispensary, containing (a) a 
clinical amphitheater for lectures, clinics 
and lantern-slide demonstrations to a whole 
class; (b) a general clinical laboratory in 
which systematic courses in clinical chem- 
istry, clinical microscopy, etc., can be given 
to the whole class at the beginning of their 
clinical work; (c) a series of smaller labo- 
ratories especially equipped for routine 
work in clinical bacteriology, clinical immu- 
nology, clinical physiology, ete.; (d) other 
laboratories for advanced investigative 
work in metabolism, for the study of mate- 
rials from clinical autopsies, and for 
animal experimentation; (e) a ‘‘heart sta- 
tion’’ in which sphygmographiec and elec 
trocardiographic and other graphic regis- 
trations can be made; (f) a capacious 
roentgenologie laboratory with complete 
outfit for modern roentgenography aud 
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roentgenographic studies; and (g) many 
small rooms for special examinations with 
instruments of precision (ophthalmoscope, 
pharyngoscope, laryngoscope, esophagos- 
cope, cystoscope, ete.), for members of the 
sta*, for advanced students (undergraduate 
or graduate), for an artist, for photog- 
raphy, for technical assistants, for clinical 
records and for supplies. The institute 
should also contain at least a small depart- 
mental library for immediate reference; 
though for books and journals not daily in 
use the general library of the medical school 
and hospital will suffice. 


THE INSTRUCTION AND EDUCATION OF THE 
STUDENT IN THE METHODS OF CLIN- 
ICAL DIAGNOSIS 


At the very beginning of the clinical 
work, a few general lectures should be 
given to the students offering a bird’s-eye 
view of the scope of the sciences of diagnosis 
and therapy, explaining the relation of 
these sciences to the student’s earlier 
studies, discussing the nature of the under- 
graduate curriculum in clinical medicine, 
and giving the reasons for the arrangement 
of the courses in a certain sequence. The 
first year of clinical work should consist al- 
most entirely of a systematic education in 
the methods of clinical examination of the 
normal and the diseased human being and 
of substances derived from normal and 
from diseased people. Some lectures and 
demonstrations will be necessary properly 
to coordinate this work and to determine its 
being done intelligently, but the education 
at this time will depend mainly on closely 
supervised personal work of the student 
in the study and practise of methods of his- 
tory-taking and of physical and instru- 
mental examinations of healthy people and 
of dispensary patients, and in the labora- 
tory study of materials derived from 
healthy and diseased living persons. 
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In teaching history-taking, the various 
parts of the clinical history—anamnesis, 
status presens, catamnesis, epicrisis— 
should be systematically described, and each 
student should be given opportunity for 
personally questioning dispensary patients 
and recording the anamnesis he ontaine 
from each. 

In teaching physical diagnosis, a dsede. 
mental course in the clinic, the physical 
principles involved should be succinctly re- 
viewed and the application of these prin- 
ciples to diagnostic methods, especially to 
auscultation and percussion, should be thor- 
oughly described and illustrated by a 
teacher of ability, one that has had a suffi- 
cient training in the science of physics him- 
self, and also an extended clinical experi- 
ence. This course in physical diagnosis will 
also be a course in medical applied anat- 
omy; it should be illustratei by models, by 
dissected specimens and by sections of for- 
malinized cadavers. The theoretical and 
demonstrative side of this course in phys- 
ical diagnosis should run parallel to a strict 
drilling of the student in the practical-tech- 
nical details of the methods of physical ex- 
amination, small groups of students carry- 
ing out the several procedures themselves 
on fellow students or on dispensary patients 
(the latter perhaps paid a small sum) under 
the eyes of young instructors who see to it 
that skill in the technie is gradually ac- 
quired. At this stage, too, a course in chem- 
ical physiology, like that advised by Pro- 
fessor Lee, will be of great advantage to the 
student. Much time should be devoted to 
these practical courses—enough to ensure 
mastery of method and the confidence of 
the student in the reports that his sense 
organs make to him. 

The general course in clinical laboratory 
work, properly given, is one of the most im- 
portant courses given in the medical school. 
It should consist of three half-day exercises 
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in the laboratory, extending over a period 
of at least six months. With judicious 
selection, a large amount of ground can be 
thoroughly covered, each student learning 
and practising the best methods of the time 
for the physical, chemical and microscopic 
study of the urine, the gastric contents, the 
duodenal contents, the feces. the sputum, 
the blood and the fluids obtained by ex- 
ploratory puncture. Many of the methods 
need only be done once, but certain of them 
should be practised under control until the 
student satisfies himself and his instructors 
that he has acquired skill and accuracy 
enough in the technic to permit him to par- 
ticipate, in his last year, in the actual in- 
vestigation of patients, with recording of 
his results in the official records of the 
hospital. This extra practise will be espe- 
cially necessary in quantitative chemical 
examinations of urine and stomach con- 
tents, in blood counting and hemoglobin- 
determinations, in differential counting of 
white blood cells in stained smears, in ex- 
aminations of cerebrospinal fluid, and in 
agglutination and complement-fixation 
tests. | 

During this first year of clinical work, 
the student should also acquire the technic 
of a whole series of special and instrumental] 
methods of examination. Hitherto, stu- 
dents have too often been led to think that 
these special methods are beyond the scope 
of the work of the general practitioner, that 
there is something mysterious about them, 
and that the technic of their use is the pre- 
rogative of specialists upon whose rights 
and privileges the general student of medi- 
-eine dare not encroach. Now, I am con- 
vinced that this is a great mistake. I think 
it exceedingly important that the minds of 
students and of general internists should 
be disabused of this fallacy. Most of‘ the 
methods are very easy to learn and apply, 
and these every student should actually 
learn and practise. 
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The mystery should be taken away fron 
all these methods. Even if, later on, as 
practitioner, he evoke the aid of specialists 
in his work, the student will find that the 
training he has had in the methods of the 
medical specialists, giving him an acquaint. 
ance with these means of diagnosis and the 
power to interpret their applications, wil] 
place him distinctly at an advantage over 
practitioners whose schooling has not in. 
cluded training in such technic. Thus, in 
my opinion, every student should at this 
period of his growth become acquainted 
with Roentgen-ray apparatus and the tech. 
nic of roentgenoscopy and roentgenography 
as applied to the study of different parts of 
the body. In the clinical, bacteriologic and 
immunologic laboratories he should learn 
the clinical applications of bacteriologic 
methods (collection of materials ; diagnostic 
examinations by microscopic and cultural 
methods, or by animal inoculations and vir- 
ulence tests), and the application to the 
clinic of the doctrines and technic of in- 
munology (clinical studies of agglutinins, 
bacteriolysins, hemolysins, precipitins, op- 
sonins and ergins), with especial emphasis 
on, say, the Widal reaction, the Wasser- 
mann reaction, the Schick reaction and the 
tubereulin tests. Next might come training 
in special methods of studying the respira- 
tory apparatus (rhinoscopy, pharyngo- 
scopy, transillumination of the paranasal 
sinuses, laryngoscopy, a demonstration of 
the use of the bronchoscope and of explora- 
tory puncture of the pleural cavity) ; such 
studies, supplementing the course in gel- 
eral physical diagnosis of the lungs and 
pleure, the course in the examination of 
the sputum, and the course in roentgendl- 
ogy of the thorax, bronchi, lungs, pleut 
and diaphragm, will be the best possible 
preparation for the investigation of the 
special diseases of the respiratory syste! 
to follow in the last year of the student’s 
course. Similarly, the special methods 
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useful in investigating conditions in the 
circulatory apparatus may now be rapidly 
acquired. 

It is not as though we were educating 
raw high-school graduates; the students 
that are arriving in the clinics now are ac- 
customed to the use of instruments of pre- 
cision of various sorts, and are familiar 
with the general mechanical, optic, acous- 
tic and electrical principles underlying 
them; they can, therefore, acquire much 
more rapidly an acquaintance with and 
skill in the use of clinical instruments and 
graphic methods of registration than would 
be possible for students untrained in the 
natural sciences. Roentgenoscopy of the 
cardiovascular stripe, so helpful for ex- 
amining the configuration of the heart and 
in the recognition of aortic dilatations, will 
present no difficulties to our clinical stu- 
dent, and he will be fascinated by the sim- 
plicity and precision of teleroentgenog- 
raphy, which has largely replaced ortho- 
diagraphy and which serves as a salutary 
control of the results obtained on percus- 
sion of the relative cardiac dullness. 

Even the precise methods of mechanical 
registration of the movements of the heart 
and blood vessels (sphygmography, eardi- 
ography), of the heart sounds (phono- 
cardiography), of the electrical currents 
generated in the heart during its activity 
(electrocardiography), and of the pressure 
of the blood within the arteries and veins 
(sphygmomanometry or tonometry of the 
blood vessels) can be speedily acquired, for 
the student has already had at least a 
glimpse of them in the laboratory of physi- 
ology. Though as yet we do not know how 
to value the results clinically as well as we 
should like, the methods that have been de- 
vised for determining the functional ea- 
pacity of the heart should also be demon- 
strated. The student thus trained at the 
beginning of his clinical angiological stud- 
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ies, in addition to training in the ordinary 
physical methods, should have no difficulty 
in his later studies in accumulating the 
data necessary for forming a diagnosis 
when confronted by a cardiac arrhythmia, 
an inflammatory or a degenerative cardiop- 
athy, or a hypertensive arterial malady. 

Turning to the special methods useful in 
investigating the digestive system, the stu- 
dent has a considerable technic to acquire 
in addition to the ordinary physical meth- 
ods of examination of the viscera, and the 
laboratory studies of the secretions and ex- 
eretions. Thus, instruction should be given 
in the methods of examining the teeth and 
gums, preferably by a dentist attached to 
the clinic. Dental caries, paradental infec- 
tions with formation of blind abscesses at 
the roots of teeth, and pyorrhea alveolaris 
are now so important, not only for them- 
selves, but also in their bearings on disease 
elsewhere in the body that students dare not 
be permitted to leave the medical school 
without knowing how they may be recog- 
nized by inspection, by percussion, and by 
special roentgenograms on dental films, so 
that dental aid may, when required, be ob- 
tained. Then the newer technic of examin- 
ing the esophagus should be demonstrated, 
though it may not be possible to give the 
undergraduate student actual practise in 
the passage of esophageal bougies, in roent- 
genology of the esophagus or in esophagos- 
copy. The physical exploration of the ab- 
dominal viscera will be taught in the gen- 
eral course on physical diagnosis. 

Actual practise in gastric intubation of 
the fasting stomach and of the stomach 
after a test diet, and actual experience in 
roentgenoscopy and roentgenography of 
the stomach and intestines after a contrast- 
meal and a contrast enema, should now, in 
my opinion, be required of all students. 
The roentgenologist of the clinic should 
have a large demonstration room that stu- 
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dents may visit; there they should see 
typical normal and pathologie roentgeno- 
logic findings serially displayed ; moreover, 
a few systematic demonstrations of these 
should be made by the roentgenologist to 
the class, so that every student may become 
familiar with the roentgenographie ap- 
pearances of conditions like idiopathic di- 
latation of the esophagus, filling defects 
due to ulcer or carcinoma of the stomach 
and duodenum, intestinal stasis, kinks, ad- 
hesions and other forms of intestinal ob- 
struction, diverticula of the sigmoid, etc., 
and will know how to make use of the 
Roentgen-ray method -for recognizing 
them. 

The special methods of studying the pan- 
creatic functions by examination of the 
duodenal contents (obtained by the duo- 
denal pump), the feces, and the urine, will 
require but little time; the same applies to 
the special methods of examining the liver 
and the biliary passages and their fune- 
tions. Instruction in digital exploration of 
the rectum and demonstrations of proctos- 
copy and of rectosigmoidoscopy should 
form a part of the course. 

As regards the urogenital system, its ex- 
amination dare not be omitted in the teach- 
ing of clinical medicine. This part of the 
body should be as systematically examined 
as is every other part, for otherwise condi- 
tions of great importance for the general 
medical diagnosis frequently will be over- 
looked. It may be desirable, however, for 
obvious reasons, to have certain parts of 
urogenital methodology taught in the surg- 
ical and gynecologic clinics. The teaching 
of methods of examining the urine, of 
physical and roentgenologic methods of ex- 
amination of the kidneys, and of methods 
of testing the capacity of the kidneys to ex- 
crete certain substances, belong in the med- 
ical clinic ; and if, for any reason, the other 
clinies do not demonstrate urethroscopy, 
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cystoscopy, ureteral catheterization, pyelog. 
raphy, ete., the medical clinic would have 
to provide for this teaching. 

As to the special methods of examination 
of the bones, muscles and joints, only brief 
instruction will be necessary in the medical 
clinic, since by custom those methods are 
usually very extensively taught in the 
surgical clinic, especially in its orthopedic 
subdivision. For a rounded view of clin. 
ical medicine, however, some attention to 
them is necessary in the medical clinic 
where examinations for pain, limitations 
of movement, Roentgen-ray examination, 
trichine in muscles, ete., may often have to 
be made. The examination of the skeleton 
is often very important for the internist as 
throwing light on the metabolic functions 
and especially on the functions of the endo- 
erine glands. I shall not be surprised if, 
later on, all the patients entering a general 
hospital, except those of surgical emer- 
gency, will first be sent to the medical 
clinic for thorough diagnostic study, before 
being distributed to the surgical, gyneco- 
logic, urogenital or other special clinics for 
therapy should the diagnostic study re- 
veal that the patient requires surgical 
treatment. 

The teaching of neurologic and psycho- 
logic methods of examination should occupy 
enough time to enable the students to ac- 
quire competence in at least the main pro- 
cedures of clinical medical inquiry. It is 
best to divide this work into three parts, 
the first part dealing with the methods of 
accumulating neurologic and psychologic 
data from the patient, the second part deal- 
ing with the utilization of the accumulated 
data for deciding on the site of any lesions 
or of any abnormal processes present in the 
nervous system (topical diagnosis), and the 
third part dealing with the considerations 
that permit the drawing of inferences Te 
garding the nature of the lesions or of the 


June 9, 1916] 


pathologie processes. Thus, in the first 
place, the student will be taught how to 
make accurate examinations of the senses 
and of the sense organs (cutaneous, deep, 
gustatory, olfactory, acoustic, vestibular 


and visual); of the motor functions and 


the reflexes; of the coordinating powers; of 
the capacity for speech, for writing and for 
other complex movements; of the fune- 
tions of the smooth muscle and of the se- 
ereting glands; of the sphincters, and of 
the trophie functions. In this connection, 
certain applications of anthropologic meth- 
ods of measurement may be practised, as 
well as the technic of roentgenologic exami- 
nations of the nervous system, skull and 
spine; that of lumbar puncture; and that 
of diagnostic electrical examinations of the 
muscles and nerves. The student will be 
taught at this time, too, how to examine the 
mental state of a patient, paying attention 
not only to the patient’s consciousness as a 
whole, but also to the special powers of at- 
tention, of apperception, and of identifica- 
tion, to the affective life of the patient as 
revealed by his feelings, emotions and 
moods, and to his conative functions, often 
called ‘‘the will,’’ and judged of by the 
person’s behavior or conduct. 

The second part of this instruction in 
clinical neurology will involve a review of 
the architecture of the nervous system and 
of the physiology of the several neuron 
systems (centripetal, centrifugal and as- 
sociative), in as far as these subjects can 
be applied to localizing diagnosis; the stu- 
dent will quickly see the reasons for de- 
ciding whether the lesions present, or the 
pathologie processes going on, concern the 
peripheral nerves, the spinal cord, ‘ the 
medulla, pons or cerebellum, the mid-brain, 
the interbrain or the end-brain, and whether 
they are focal or diffuse, single or multiple. 

And in the third part of the neurologic 
work, instruction will be given in the prin- 
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ciples on which the diagnosis of the nature 
of a nervous disease is arrived at. The dif- 
ference between the so-called ‘‘organic’’ 
and ‘‘functional’’ diseases of the nervous 
system will be discussed, and the student 
will learn the criteria for recognizing 
whether a given organic disease has been 
due to disturbances of development, of the 
blood supply, or of the nutrition; to toxic 
or infectious processes causing degenera- 
tion or inflammation; to trauma; to para- 
sitic invasion; or to tumor growth. 
Instruction in methods should include 
finally the procedures used for the clinical 
study of metabolism. After a brief review 
of the physiology of metabolism, the stu- 
dent should be taught the requirements of 
systematic metabolic studies. Though 
there may not be time to do actual practical 
work in the quantitative chemical analysis 
of foods and excreta, the organization of a 
modern metabolic study will be illustrated 
and the students will become acquainted 
with the manner of preparing a patient for 
such a study, with the periods of observa- 
tion required, with the doctrine of ‘‘bal- 
ance,’’ and with the preliminary tests that 
may have to be made of assimilation, di- 
gestion and absorption. After this intro- 
duction, the methods of determining in man 
the metabolism of proteins, nucleins and 
purins, carbohydrates, fats, water, mineral 
substances and vitamines will be demon- 
strated. The different forms of apparatus 
for direct and indirect calorimetry will be 
described and the use of at least some of 
them actually demonstrated. Such a pre- 
liminary discipline in the practical-tech- 
nical methods of metabolic study I regard 
as essential if the students are later in their 
course to proceed to the study of states of 
under-nutrition and over-nutrition, of the 
several amino-acid diatheses, of diabetes 
mellitus, and of gout, armed with the 
knowledge and technic that the science of 
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medical diagnosis has now made available. 
Teaching hospitals should take the lead in 
making suitable provision for these studies 
of metabolism that are now indispensable 
for satisfactory diagnostic and thera- 
peutic work. 

As an appendix to the doctrines of meta- 
bolism, the methods of investigating the 
disturbanees of function of the endocrine 
glands, so interesting at the present time to 
all workers in internal medicine, should be 
taught. Aside from certain pharmacody- 
namic tests to be made with epinephrin, 
atropin, pilocarpin, ete., judgments regard- 
ing the activities of the several endocrine 
glands depend largely upon (1) observa- 
tions of the general exterieur of the body 
(facies, height, bony skeleton, span, skin, 
hairs, mass and distribution of subeutane- 
ous fat, shape of pelvis, appearances of the 
acra, and of the genitalia, teeth) ; (2) syste- 
matic metabolic studies ; and (3) systematic 
studies of the functions of the autonomic 
nervous system. The main diagnostic facts 
in this active area of clinical medicine can 
be quickly assembled and given in concise 
form to the students; thereafter, they may 
apply them in their work in the wards to 
the analysis of endocrinopathic cases. 


PRACTICAL APPLICATIONS OF THE PRINCIPLES 
AND METHODS THUS LEARNED IN THE 
ACTUAL STUDY OF PATIENTS EN- 
TERING THE CLINIC FOR 
DIAGNOSIS 

The rather extensive propedeutic clinical 
training that I have just described should, 
I think, be undertaken and finished before 
the students take up the complete diag- 
nostic study of single unknown cases. 

Students may then enter the wards for a 
period of say three months of concentrated 
clinical study of patients, and though still 
under strict control become an integral 
part of the working force of the clinic. If 
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the wards of the clinic are under the close 
supervision of a junior and a graded senior 
resident staff, and are also daily visited by 
professors and associate professors, there js 
no reason why students educated in the 
way mentioned may not make possible more 
exhaustive studies of the patients than 
could otherwise be made by the staff, while 
the students themselves are gaining an in. 
valuable clinical experience. 

During this period of the clinical clerk. 
ship, the student should spend practically 
his whole day in the medical wards and in 
the laboratories and library adjacent to the 
wards, very much as does the regular med- 
ical house officer. A certain number of 
beds—say three or four—are assigned to 
each student. When a new patient enters 
one of these beds, the anamnesis is taken by 
the student, who submits it to the resident 
house officer for criticism or approval. The 
student makes a general physical examina- 
tion, the results of which he records for 
himself, though this record may or may not 
be incorporated in the hospital records. 
In any ease, the student has had an oppor- 
tunity of making a physical examination 
without prejudice and of recording a status 
presens, and he later has opportunity to 
compare his findings with those of the resi- 
dent staff and with those of the visiting 
physicians. Certain routine laboratory 
and instrumental examinations he makes 
at once and records the results in the his- 
tory, so that any member of the staff on 
coming to the patient finds not only a com- 
plete anamnesis ready for him, but also 
some reports on the urine, the feces, the 
blood and the blood pressure: After a re- 
view of the anamnesis and of the general 
physical findings by a member of the senior 
resident staff, further steps to be taken in 
the diagnostie study are discussed and the 
decision arrived at concerning the series of 
examinations next to be applied. The stu- 
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dent accompanies the patient to the special 
examining rooms and assists with the tech- 
nic of the roentgenologic, immunologic, 
ophthalmologic, urogenital and other meth- 
ods of examination employed. 

Gradually the data bearing on the case 
are accumulated. The student is asked his 
opinion of their meaning, and every effort 
is made to lead him to form his own inde- 
pendent ideas regarding (1) the structural 
changes that have occurred in the patient’s 
body; (2) the pathologic-physiologic proe- 
esses that are going on; and (3) the etiol- 
ogy and pathogenesis of the disease. To 
his surprise, the student often finds that, at 
first, he can not see the woods on account of 
the trees. He is confused by the wealth of 
abnormal findings the study has yielded. 
He is in doubt as to the relative importance 
of the several findings, and may have diffi- 
culty in seeing internal connections that 
exist. He does not know yet how to ar- 
range the findings in logical sequence. He 
has had no experience in the epitomizing of 
a group of observations in the form of a 
so-called ‘‘syndrome.’’ He is not yet an 
adept in the construction of a clinical (or 
pathological-physiological) picture. And 
this is as it should be. The student who 
begins his clinical studies by looking for 
ready-made clinical pictures or syndromes 
goes at his work at the wrong end. Only 
after long experience at clinical analysis is 
the synthetic work of syndrome-formation 
desirable or profitable. For working in the 
right way, he finds that what is called a 
syndrome is only a generalization, or kind 
of shorthand expression, to abbreviate de- 
scription—for proper use, not for abuse. 

Through the whole period of the pa- 


tient’s stay in the hospital, the student fol- 


lows the ease closely. The course of the 
disease is observed and recorded. Compli- 
cations are watched for. Early erroneous 
impressions are corrected. The student 
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goes to textbooks, monographs and journals 
in search of descriptions of similar cases. 

When therapeutic measures are insti- 
tuted, their effects are observed. Should 
surgical operation become necessary, a stu- 
dent knows it and is present to observe 
what is found. Should death occur, the 
student assists at the autopsy, makes histo- 
logic and bacteriologic examinations of the 
organs, and, later, attends the clinical- 
pathological conference at which the case is 
discussed by the professor of pathology 
and the professor of medicine. After the 
study of any case has been finished, the 
student writes down his final impression of 
the whole case, in the form of an ‘‘epi- 
crisis.’’ 

It is a disadvantage to the clinical clerk 
to be responsible for over three or four pa- 
tients at once. He should not be hurried or 
overburdened at this stage of his develop- 
ment. It is better that he study one pa- 
tient thoroughly and read and reflect on 
the case carefully, than that he study 
superficially a dozen different patients. 
During a clerkship of three months he will 
have studied a number of patients in a 
eareful way, and rubbing elbows with his 
fellow clerks in the ward will have bene- 
fited by their studies of patients nearby. 

Moreover, at the daily ward rounds he 
hears staff and students discuss various 
eases, and at the amphitheater clinics, 
which he can now really begin to enjoy, he 
listens to the presentation of a case, or of 
a subject in its entirety, and revels in the 
beauty and artistry of the clinical pictures 
that the experienced clinical teacher finds 
it possible and legitimate to compose. 

In the clinics he hears also the results of 
the original inquiries that are under way, 
and if he has an original mind, the atmo- 
sphere of the clinic may incite in him visions 
of some new application of an ancillary 
science to the solution of some clinical prob- 
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blem and the desire to make a trial of it. 
Such a student will be very sorry when his 
clerkship in the clinic comes to an end. 

Were the time of undergraduate medical 
study longer, the student could profit by at- 
tending special courses on clinical medicine 
in which a single group of diseases is inten- 
sively treated, say those of the digestive 
system, ete. Such courses should be offered 
in every medical center. They should be 
optional for taedical students, not obli- 
gatory, and should be opened to physicians 
that apply to the medical clinic for ‘‘con- 
tinuation courses.’’ It may be that, some- 
time, as Professor Ewing has advised, we 
may add a fifth year to the medical curric- 
ulum, in order that more of this training 
may be given. 

During his first year of clinical work, the 
student should study carefully a text-book 
of clinical methods of investigation; during 
his second year of clinical work he should 
study a good text-book of medical practise, 
in which both the diagnosis and treatment 
of internal diseases are dealt with. Such 
texts replace, to a large extent, the formal 
systematic lectures that formerly were 
given on medicine in the medical schools. 

Above I have dealt only with the devel- 
opment of the teaching of the science and 
art of diagnosis. The teaching of clinical 
medicine includes, ,of course, that of 
therapy, and it, in my opinion, should be 
taught in a similar way, that is to say, first 
by a thorough education in the principles 
and technical methods of therapy, genera] 
and special; and, second, by first-hand ex- 
perience in the application of these methods 
to the actual treatment of patients during 
the clinical clerkship. Unfortunately, the 
medical wards of our hospitals are all too 
often mere diagnostic institutes, unprepared 
for the teaching and application of ther- 
apeuties. It seems to me very desirable that 
each university medical clinic should have 
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associated with it, not only an institution 
for clinical diagnosis, but also an institute 
for therapy, in which the methods of mod. 
ern therapy may be systematically taught 
and applied. 

LEwE.LLys Barker 


THe JoHNS Hopkins UNIVERSITY 


OUR UNIVERSITIES?! 


Svuc# an organization as the American Phil- 
osophical Society represents a body of men 
who are keenly interested in the important 
problems that confront our universities. In 
my judgment, among the most significant 
problems we are facing to-day are the follow- 
ing: (1) the relation between instruction and 
research; (2) the relation in research of pure 
and applied science; and (3) the relation be- 
tween university work and the modern -on- 
mercial doctrine of efficiency. I wish to 
formulate a statement which will involve these 
three questions. 

The research function of a university is its 
greatest function. In biological terminology 
it may be said to represent the central nervous 
system of the university organism. It stimu- 
lates and dominates every other function. It 
makes the atmosphere of a university, even in 
its undergraduate division, differ from that 
of a college. It affects the whole attitude 
toward subjects and toward life. This devo- 
tion, not merely to the acquisition of knowl- 
edge, but chiefly to the advancement of knowl- 
edge for its own sake, is the peculiar posses- 
sion of universities. 

This does not mean that teaching is not 
also an important university function; but it 
means rather that teaching is to be made most 
effective in an atmosphere of research. The 
university investigator not only lives on what 
may be called tke “ firing line” of his subject, 
but he is training group after group of re 
cruits to continue the conquest of the un 
known. To extend the boundaries of human 
knowledge, and to multiply oneself in genera 


1 Response to the toast ‘‘Our Universities” 
given at the annual banquet of the American Phil- 
osophical Society, April 15, 1916. 
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tions of students, is the high privilege of the 
university investigator. 

It is a point of view that seems to separate 
him from the ordinary interests of men, but 
to separate oneself from the vast majority of 
one’s fellows in denying the ordinary ambition 
for place or for wealth; to devote oneself to 
the research for truth, with no expectation of 
recognition, except from a select coterie of 
colleagues; to spend one’s energy upon investi- 
gations that will neither interest nor benefit 
mankind, except as they gradually enlarge the 
boundaries of knowledge, is a spirit distinctly 
fostered by the university. 

In these days the demand that investigators 
shall be of practical service is swelling into 
a universal chorus. This demand fails to rec- 
ognize the fact that to meet immediate need is 
relatively a superficial problem; and that the 
more fundamental the problem, the wider are 
its possible applications. For thousands of 
years the superficial problems of plant-breed- 
ing were attacked, and agriculture became a 
reasonably successful practise; but when such 
fundamental problems as evolution and hered- 
ity came to be attacked, an incidental result 
was a revolution of practical plant-breeding. 

The study of anything that holds no rela- 
tion to the needs or convenience of mankind is 
peculiarly difficult of comprehension by the 
American public, and the general sentiment is 
either opposed or at most indifferent to it. 
This feeling is emphasized by the development 
and rapid growth of technological schools, in 
connection with which there has developed one 
of our most serious problems. It can hardly 
be denied that the rigidity of the old American 
college in denying this form of special train- 
ing its proper place, and thus controlling its 
prerequisites, forced the establishment of 
schools of applied science with no educational 
basis. And now the universities are cgn- 
fronted with the problem of incorporating this 
form of training into their organization with- 
out weakening it. 

There must be the pursuit of science for its 
own sake, for it is the life-blood of a univer- 
sity; and there must be the application of 
science, for this is the genius of the age. Can 
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these two exist together in the same university 
organization, and with mutual profit? The 
grave danger is that the essential function of 
a university may be given less opportunity to 
develop than certain subsidiary functions. 
The time has come, however, when the barrier 
between pure and applied science is more arti- 
ficial than real, when each is essential to the 
best development of the other. Applied sci- 
ence is becoming so grounded in pure science 
that the former is only one of the natural ex- 
pressions of the latter; and applied science has 
passed through its empirical stage and can ad- 
vance now only as it cultivates pure science. 
The problem, therefore, is not so much one 
of grafting, as of cross-fertilization, that the 
strength of both may be combined in a single 
organization. 

Perhaps it is fitting in this connection to 
sound a note of warning. In these days of effi- 
ciency, when university faculties are being 
checked up on the basis of the number of stu- 
dents and the number of hours spent with 
them, there is grave danger that efficiency of 
this type may be secured at the expense of in- 
vestigation; in other words, that the teaching 
function of the university may be exalted 
above its research function. This would be 
disastrous, but it is certainly true that the at- 
mosphere of business efficiency is not the at- 
mosphere in’ which investigation can flourish, 


_for research knows no limits of time and 


strength and numbers of students. 

The normal atmosphere of a university is 
investigation; and the method of instruction is 
through companionship in investigation. The 
appropriation of previous knowledge is no 
longer the chief purpose, but is entirely sub- 
sidiary to the discovery of additions to knowl- 
edge; and the ability to stimulate students to 
investigate becomes the chief problem of teach- 
ing. This truth is so fundamental that with- 
out it there can be no universities distinct 
from colleges, no matter how prolonged the 
instruction may be. The distinction is one of 
controlling purpose; in the one case it is 
chiefly acquisition; in the other case it is 
chiefly the development of initiative. In other 
words, we are equipped to teach through in- 
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vestigation, at least in an atmosphere of in- 
vestigation, and anything that vitiates this at- 
mosphere impairs our teaching function as 
well. 

The universities must see to it, therefore, 
that there is developed a renewed appreciation 
of the place of research in the university, and 
an increasing determination to permit no 
other function to diminish its opportunity, 
and to allow no method of administration to 
depress its spirit. JoHn M. CouLtTer 

UNIVERSITY OF CHICAGO 


THE SAN DIEGO MEETING OF THE 
PACIFIC DIVISION OF THE AMER- 
ICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


SEVERAL societies have determined to parti- 
cipate in the San Diego meeting of the Pacific 
Division of the American Association occur- 
ring between the dates, August 9 and 12, 1916. 
These societies will welcome the presentation 
of worthy papers from any of their members 
or from any members of the Pacific Division. 
Titles of papers to be presented, together with 
brief abstracts of their contents, should be for- 
warded to the secretary of the society before 
which the paper is to be offered as soon as pos- 
sible and well in advance of the date of the 
meeting. The societies which will meet at 
San Diego are: 

The Astronomical Society of the Pacific, Secre- 
tary, D. 8. Richardson, 2541 Hilgard Avenue, 
Berkeley, California; the Cordilleran Section, Geo- 


logical Society of Amerita, Secretary, J. A. Taff, 


781 Flood Bldg., San Francisco, California; the 
Western Society of Naturalists, Secretary, E. L. 
Michael, La Jolla, California, meeting in conjune- 
tion with the San Diego Natural History Society 
and the Pacific Slope Branch of the American 
Phytopathological Society; the Pacific Slope 
Branch, American Association of Economic Ento- 
mologists, Secretary E. O. Essig, University of 
California, Berkeley, and the Ecological Society 
of America, Secretary, Forrest Shreve, Desert 
Botanical Laboratory, Tueson, Arizona. 

The opening of the San Diego meeting will 
be preceded on Wednesday, August 9, by exer- 
cises for the dedication of the recently com- 
pleted museum building and concrete pier at 
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the Scripps Institution for Biological Research 
at La Jolla near San Diego. At the opening 
session of the meeting of the Pacific Division 
will be given the annual address of the Pre;j- 
dent of the Division, Dr. W. W. Campbell, di- 
rector of the Lick Observatory, Mount Hamil. 
ton, California, upon the subject, “ What we 
know about Comets.” This address will be 
followed by a reception to visiting scientists, 
On Thursday and Friday evenings, August 10 
and 11, two other general public addresses wil] 
be given by Dr. Barton W. Evermann, director 
of the museum, California Academy of Sci- 
ences, San Francisco, upon the subject, “ Mod- 
ern Natural History Museums and their Rela- 
tion to Public Education,” and Dr. F. F. Wes. 
brook, president of the University of British 
Columbia, upon a subject to be announced 
later. 

The San Diego committee in charge of the 
local preparations for this meeting is as 
follows: 

Dr. Fred Baker, Point Loma, chairman; W. C. 
Crandall, business manager of the Seripps Institu- 
tion for Biological Research, La Jolla; Stanley 
Hale, San Diego County Chamber of Commerce, 
San Diego; E. L. Hardy, president of the Cali- 
fornia State Normal School, San Diego; Dr. E. L. 
Hewitt, director of the School of American Archeol- 
ogy, Santa Fe, New Mexico; Duncan MacKinnon, 
superintendent of schools, San Diego, and Dr. Wm. 
E. Ritter, director of the Seripps Institution for 
Biological Research, La Jolla. 


In addition to the three general meetings of 
the Division and the meetings of participating 
societies on Thursday and Friday, a number of 
excursions to points of special scientific inter- 
est in the vicinity of San Diego are being 
planned. The committee in charge of these 
excursions consists of the following members 
of the staff of the Scripps Institution for Bio- 
logical Research, La Jolla: Dr. F. B. Sumner, 
chairman, Dr. George F. McEwen and E. 1. 
Michael. 

The usual excursion rates of a fare and 4 
third have been granted by the railroads from 
points in the states of Arizona, California, 
Oregon, Washington, Idaho, Nevada and Utah, 
and from British Columbia. In taking a¢- 
vantage of these rates, members are cautioned 
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to secure special certificates when purchasing 
their tickets to San Diego, paying one full fare 
from the point of departure to San Diego. 
These certificates when signed by the secretary 
of the Pacific Division and by a railway repre- 
sentative at San Diego will entitle the holder 
to a return ticket upon the payment of one 
third of the regular fare, plus the validation fee 
of fifty cents. 

Tickets will be on sale in California, Ari- 
zona, Utah and Nevada from August 7 to 15, 
inclusive, and in Oregon, Washington, Idaho 
and British Columbia from August 2 to 11, in- 
clusive. Tickets will be honored for return 
from August 9 to 17, inclusive. 

Visitors attending the San Diego meeting 
from the north may include a trip to the 
Yosemite Valley on either portion of the trip 
by choosing a route over the San Joaquin 
Valley lines of the Southern Pacific or Santa 
Fe Railways. Transfer from the main lines 
is made at Merced and the additional cost of 
the trip from Merced to the Yosemite Valley, 
including automobile transportation from the 
end of the railroad at El Portal into the 
Valley, is $18.50. If the trip is extended to 
the Wawona and Mariposa Grove of Big Trees, 
the charge is $33.50, and if by way of Glacier 
Point, $37.50. 

One fare rates to San Diego have been 
quoted as follows: 


Salt Lake City, via San Francisco .......... 43.85 

via Salt Lake Route ........ 34.35 
44.55 


Special exposition rates have been made 
from points in Utah to San Diego, direct or by 
way of San Francisco, over lines of the San 
Pedro, Log Angeles and Salt Lake Railway 
Salt Lake Route. Full information concern- 
ing these rates may be secured from local 
agents, 

Steamship rates have been quoted as follows: 


By the Pacifie Coast Steamship Company, round 
trip from San Francisco to San Diego and return, 


SCIENCE 


813 


good for thirty days, $17.00, including berth and 
meals; from Seattle, Tacoma, Everett and Van- 
couver to San Diego and return, round trip good 
for thirty days, $53.00, including berth and meals. 

By the Pacifie Navigation Company, from San 
Francisco to San Diego, round trip tickets on sale 
from June 1 to September 30, good for ninety 
days, return date not later than October 31, $12.50, 
berth and meals extra. 

By the Great Northern Pacific Steamship Com- 
pany, from Portland to San Francisco by steamer 
and from San Franciseo to San Diego by rail, one 
way fare, $31.70; return ticket in conjunction with 
railway rate, authorized on receipt certificate plan, 
$14.70. 


SCIENTIFIC NOTES AND NEWS 


Tue fourteenth annual session of the South 
African Association for the Advancement of 
Science will be held at Maritzburg on July 3 
to 8, inclusive, under the presidency of Pro- 
fessor L. Crawford, professor of mathematics, 
South African College, Cape Town. 


On May 20 the former students and friends 
of Professor Gage gave him a complimentary 
dinner on his sixty-fifth birthday. The dinner 
was attended by more than 100, including sev- 
eral of his former students from out of the 
city. A large number of letters and telegrams 
of congratulation were received from those un- 
able to attend. At this dinner a fund was pre- 
sented to the university for the purpose of 
establishing at Cornell University a Simon 
Henry Gage Fellowship in Animal Biology in 
honor of Professor Gage. 

A COMPLIMENTARY dinner was given to Dr. 
S. J. Meltzer, at the Chemists Club on May 15, 
by a group of friends and associates. The 
speakers at the occasion were Drs. Haven 
Emerson, W. J. Gies, H. C. Jackson, Frederic 
S. Lee, Jacques Loeb, Graham Lusk, L. B. 
Mendel, T. H. Morgan and E. B. Wilson. 


A COMPLIMENTARY dinner was extended to 
Dr. Daniel W. Hering, professor of physics and 
dean of the graduate school of New York Uni- 
versity by his colleagues of the faculties of the 
college of pure arts and sciences, the school of 
applied science and the graduate school on 
May 29 at the Hotel Manhattan. Dean Hering 
retires in June. 
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Proressor Ricuarp E:woop after 
twenty years’ service as teacher of geography 
in Teachers College, Columbia University, has 
resigned his professorship, to devote himself 
uninterruptedly to those aspects of geography 
that interest him most, applied geography in 
the field of rural and especially agricultural 
education. 


THe department of anthropology in the 
Americati Museum of Natural History, New 
York City, has strengthened its division of 
physical anthropology by two appointments: 
Professor J. H. McGregor, of Columbia Uni- 
versity, research associate, and Mr. Louis R. 
Sullivan, of Brown University, research assist- 
ant. In addition, Dr. Bruno Oetteking will 
spend another year at the museum preparing 
a report on the physical anthropology of the 
Jesup expedition. 


Tue Franklin Institute has awarded its 
Elliott Cresson Gold Medal to Dr. Robert 
Gans, of Pankow, near Berlin, Germany, for 
permutit, a sodium-alumino-silicate used for 
softening water. 

Proressor Henri Lecomte, Professor Ed- 
mond Perrier and Professor Pier’ Andrea Sac- 
cardo have been elected foreign members of 
the Linnean Society. 

Upon request of the Bureau of Mines, a com- 
mittee of the American Chemical Society has 
been appointed as an advisory committee to 
the Bureau of Mines on chemical problems in 
connection with its investigations. The com- 
mittee consists of Drs. C. H. Herty, L. H. 
Baekeland and W. R.’ Whitney. 


Tue Standing Committee on Metallurgy ap- 
pointed by the British Advisory Council for 
Scientific and Industrial Research consists of 
the following members: Professor J. O. Arnold, 
Mr. Arthur Balfour, Professor H. C. H. Car- 
penter, Dr. C. H. Desch, Sir Robert Hadfield, 
Mr. F. W. Harbord, Mr. J. Rossiter Hoyle, 
Professor Huntington, Mr. W. Murray Morri- 
son, Sir Gerard Muntz, Bt., Mr. G. Ritchie, 
Dr. J. E. Stead, Mr. H. L. Sulman and Mr. 
F. Tomlinson. 


Proressor H. Curtiss has been 
granted a leave of absence by the board of 
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regents of the University of Michigan for tw, 
or three years. He will go to Argentina to 
inaugurate stellar spectroscopic work at the 
observatory of the University of LaPlata, 
Leave of absence was also granted to Mr. H. J. 
Colliau, who will accompany Professor Curtiss 
and assist in installing the spectrograph and 
other apparatus. Mr. Bernhard H. Dawson, 
who has been studying at the University of 
Michigan, will leave some time in July to re- 
sume his position as astronomer in the obserya- 
tory of LaPlata. 


THE first representatives of the Maury expe- 
dition to the Tertiaries of San Domingo, A. 
Olsson and K. P. Schmidt, left the paleonto- 
logical laboratory at Cornell University on the 
twenty-ninth of April. Dr. Carlotta J. Maury, 
holder of the Sarah-Berliner fellowship in 
paleontology this year and lecturer in the uni- 
versity proceeded to the same field on May 26. 


By a recent gift of $2,500 from an unnamed 
donor, the department of geography at the 
University of Chicago is enabled to undertake 
a scientific study in Asia, and Assistant Pro- 
fessor Wellington D. Jones will sail from Van- 
couver for Yokohama on June 15, to be gone 
for six months. His work will cover a wide 
range, including Japan, Korea, Manchuria, and 
Northern and Central China. If political con- 
ditions in China permit, Professor Jones hopes 
to work back into Shansi and Shensi, and into 
the Red Basin of the upper Yangtze. His 
chief interest is in the relation between man 
and the physical environment of the region in 
which he lives. 


Dr. R. Tarr McKenzm, head of the depart- 
ment of physical education at the University 
of Pennsylvania, who has been in the British 
service during the past year, will return and 
resume his duties at the university next Sep- 
tember on the conclusion of his year’s con 
tract in England. 


Dr. Howarp A. Kenty has been granted 
leave of absence from the Johns Hopkins Hos- 
pital for a year, in order to devote all his time 
to further research work in radium. Dr. 
Thomas S. Cullen will be in charge of Dr. 
Kelly’s classes in gynecology. 
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w. A. Lintner, assistant professor of agron- 
omy at Delaware College and assistant agron- 
omist of the Delaware Agricultural Experi- 
ment Station, has resigned to go into commer- 
cial work. 


Proressor W. P. Mason, of the Rensselaer 
Polytechnie Institute, delivered the address 
at the annual meeting of the Sigma Xi Soci- 
ety, Union College, on May 23. His subject 
was “ Water from the Ground.” 


At the ninety-ninth convocation of the Uni- 
versity of Chicago, held on June 6, in connec- 
tion with the celebration of the quarter- 
centennial of the university, the address on 
behalf of the faculties was made by Dr. Thomas 
Chrowder Chamberlin, head of the department 
of geology and paleontology. 


Tue Bakerian Lecture of the Royal Society 
was delivered on May 25 by Professor O. G. 
Barkla, on “ X-rays and the Theory of Radia- 
tion.” 

A runp of about $2,500, the income from 
which will provide a prize to be known as the 
Charles Lee Crandall prize, has been presented 
to Cornell University by the Cornell Society of 
Civil Engineers on behalf of the alumni of the 
college. The prize will be awarded in accord- 
ance with terms to be fixed by Professor Cran- 
dall. 


CHarLes SooysmitH, known throughout the 
United States as a civil engineer, especially 
for his work on the pneumatic caisson and 
freezing processes in excavations, died at his 
home in New York, on May 1, at the age of 
sixty years. 

Miss Cora Humexorer Oxarke, of Boston, 
a fellow of the American Association for the 
Advancement of Science, who had published 
work on insect-cells and on the mosses of New 
England, has died, at the age of sixty-five 
years. 


We learn from Nature that a general meet- 
ing of the British Chemical Society was held 
at Burlington House on May 11, to consider 
the question of the removal of the names of 
nine alien enemies from the list of honorary 
and foreign members of the society. No deci- 
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sion was reached and the meeting was ad- 
journed. 

THERE was installed in the department of 
geology of the University of Oklahoma the 
Gamma chapter of the Sigma Gamma Epsilon. 
The Beta chapter of this fraternity is in the 
school of mines of the University of Pittsburgh 
and the Alpha chapter in the departments of 
geology and mining in the University of Kan- 
sas. Sigma Gamma Epsilon is a national col- 
lege fraternity devoted to geology, mining and 
metallurgy and holds a place parallel to that of 
Alpha Chi Sigma, the national college frater- 
nity devoted to chemistry. The fraternity has 
just completed the first year of its existence; 
but with its third chapter installed and peti- 
tions from other institutions before its na- 
tional council bespeak for it a promising fu- 
ture. Communications intended for its na- 
tional officers should be addressed to either 
H. E. Crum, Bartlesville, Oklahoma, or W. H. 
Twenhofel, Lawrence, Kansas. ; 


THe annual New England intercollegiate 
excursion will be taken on October 14 in the 
Blue Hills district of eastern Massachusetis. 
It will be under the direction of Professors 
W. O. Crosby and C. H. Warren. 


Governor Wuirman, of New York, on May 
22, signed the appropriation bill passed by the 
legislature, which included an item of $65,000 
for the purchase of land and the erection of a 
laboratory building in the city of Albany for 
the State Department of Health. The site 
chosen closely adjoins the Albany Hospital and 
the new Albany Medical School. The labo- 
ratory work of the Health Department is at 
present carried on with great difficulty in an 
old stable which has several times been con- 
demned as unsanitary. 


WE learn from the Journal of the American 
Medical Association that Dr. Steele, M.P., 
North Oxford, Ont., has introduced a reso- 
lution in the Canadian House of Commons 
expressing the greater need at the present time 
for a national department of health than at 
any previous time in the history of the 
Dominion. He pointed out that while all the 
provincial governments maintained well- 


organized health boards, the Dominion had the 
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control of many matters relating to the health 
of the people distributed over eight or ten de- 
partments of the government. Practically 
every European nation, with one or two small 
exceptions, has organized national health de- 
partments, but Canada lags behind. He spoke 
of the progress made in the United States 
toward a department of health; also in Japan. 
There was urgent need for such a department 
in Canada, as at the close of the war there 
would in all probability be a greater influx of 
immigrants than ever before in the history of 
the country. He believed that 40 per cent. 
of the babies dying in Canada every year 
could be saved. It was promised by the gov- 
ernment that the matter should receive due 
consideration. The Canadian Medical Asso- 
ciation first began to urge a federal depart- 
ment of health on the Canadian government 
in 1901. 


Tue National Museum has recently received 
a one-kilogram fragment of a stony meteorite 
that was brought up in a seine by a fisherman, 
in Lake Okechobee, Florida. The stone is of 
interest on account of the unusual conditions 
under which it was found, and being also the 
first meteorite thus far reported from that 
state. 


At the meeting of the Buteshire Natural 
History Society held on February 8, in the so- 
ciety’s library at the Bute Museum and Labo- 
ratory, Dr. Marshall, president, in the chair, 
the curator, Mr. L. P. W. Renouf, explained 
at some length the aims and objects of the 
laboratory and museum under it new régime. 
Briefly these are to get together a complete 
collection of the fauna and flora of Bute and 
its more or less immediate waters, to supple- 
ment the actual collection with a card index 
of occurrences over an extended period so as 
to have a complete local history of the species, 
and to provide accommodation for any one 
desirous of working at any of the problems of 
natural history. Emphasis was laid on the 
exceptional advantages offered by Bute for 
such an undertaking, its size, position and in- 
dustries combining to make it an ideal site for 
the work. The laboratory offers all the neces- 
sary facilities for research work and possesses 
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equipment for the carrying on of both marine 
and fresh-water investigations, and the mp. 
seum already contains the nucleus of a very 
fine collection. Intending workers should 
apply to Mr. Renouf, who will be glad to sup- 
ply any particulars. 


Tue fourth season of the Indiana Univer. 
sity summer school of field geology will begin 
on June 15, 1916, under the direction of Dr. 
J. W. Beede. The party will continue the 
study of the Olay City, Indiana, quadrangle. 
This is regular work in geologic surveying, 
including the mapping of the stratigraphic 
and economic geology, the study of the paleon- 
tology, physiography and geography of the 
quadrangle. This field work furnishes the 
data for papers and theses which are pub- 
lished by the students. In as much as the re- 
sults are of educational and economic value 
to the state, the expenses of graduate students 
having sufficient preparation are met. The 
party is housed in tents. 


Mrs. Isaac L. Rice has purchased from Cor- 
nell University. fourteen acres of land at 
Irvington-on-Hudson as a site for a $1,000,000 
hospital for convalescents to be erected as a 
memorial to her husband, the inventor and 
philanthropist. The buildings, it is said, will 
cost about $250,000. Mr. Rice, who was presi- 
dent of the Holland Torpedo Company and of 
the Electric Boat Company, died in November 
last. 


THE mining of copper began in Alaska in 
1901 and the total output of the metal to the 
close of 1915 is 219,913,375 pounds, valued at 
$34,919,581. Of this amount, according to the 
statistics recently completed by Alfred H. 
Brooks, of the United States Geological Sur- 
vey, 86,509,312 pounds, valued at $15,139,129, 
was produced in 1915. This is more than four 
times the output of 1914, and by far the great- 
est in the history of the Alaska industry. 
Thirteen Alaska copper mines were operated in 
1915 compared with seven in 1913. A total of 
369,600 tons of ore was mined in 1915 which, 
in addition to the copper, carried gold to the 
value of $153,121 and $455,204 worth of silver. 
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Tue department of geology of Northwestern 
University will conduct a geological field 
course in the Lake Superior Region during 
August. It will be devoted largely to a study 
of the Pre-Cambrian rocks with some atten- 
tion to the Pleistocene history. It is expected 
that a day or two will be spent at the head of 
Lake Superior where both the intrusive and 
the extrusive phases of the Keweenawan may 
be seen, as well as ancient lake beaches, great 
ore docks, ete.; one day on the Mesabi iron 
range; and one day on the productive portion 
of the Vermilion iron range. After this the 
class will live in camp and will travel by 
canoe through some of the lakes near the 
Minnesota-Ontario boundary where there are 
extensive exposures of various types of meta- 
morphic and igneous rocks. These rocks will 
be studied and small areas will be mapped in 
detail. 


UNIVERSITY AND EDUCATIONAL 
NEWS 


Ar the annual spring meeting of the Gen- 
eral Education Board $789,980 was appropri- 
ated for institutions and projects to which the 
organization contributes. The largest appro- 
priation was for the medical department of 
Washington University at St. Louis, which re- 
ceived $250,000. This makes $1,000,000 given 
by the board to this institution toward a total 
of $1,500,000 for the purpose of placing the 
teaching of medicine, surgery and pediatrics 
on a full-time basis. Other appropriations 
were: Coker College, Hartsville, S. C., $50,000; 
Colby College, Waterville, Me, $125,000; 
Rockford College, Rockford, Ill., $75,000; fur- 
ther prosecution of educational researches, 
$50,000; Spellman Seminary, Atlanta, Ga., 
$20,000; Hampton Institute, $25,000; Tuskegee 
Institute, $25,000; Morehouse College, Atlanta, 


$5,000; Fisk University, Nashville, $5,000 ; 


Mayesville Industrial School, Mayesville, S. C., 
$1,000; equipment of normal schools for 
hegroes in North Carolina, $4,050; equip- 
ment of county training schools for negroes, 
$10,000; support of professors of  sec- 
ondary education, $34,130; state agents for 
white rural schools, $40,800; state agents for 
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negro schools, $34,500; educational research in 
New Hampshire, $5,500; farm demonstration 
work in Maine and New Hampshire, $8,500. 


Pians for the union of the Jefferson Medical 
College with the University of Pennsylvania 
and the Medico-Chirurgical College and hos- 
pital have been completed. The Medico-Chir- 
urgical College is to beecme a post-graduate 
school, to be known as the Medico-Chirurgical 
College and Hospital-Graduate School in Medi- 
cine of the University of Pennsylvania. The 
Jefferson Medical College will be connected 
with the university, but will maintain its 
identity. 

Tue University of Sheffield has received 
$160,000 by the will of Sir Edgar Allen, $25,000 
for the applied science department, and the 
balance to be devoted to providing scholar- 
ships, half of them to be reserved for the sons 
of working men. 


Frank Apams has been appointed professor 
of irrigation investigations in the University 
of California. He will continue also his work 
in the irrigation and drainage investigations 


of the United States Department of Agricul- 


ture. 


Dr. ArtHurR Harmount Graves, formerly 
assistant professor of botany in the Sheffield 
Scientific School of Yale University and in- 
structor in forest botany in the Yale Forest 
School, has been appointed associate professor 
of biology in the new Connecticut College for 
Women, at New London, Connecticut. Dr. 
Graves will have charge of the instruction in 
botany. 


DISCUSSION AND CORRESPONDENCE 
THE SECOND YEAR OF COLLEGE CHEMISTRY 


THE selection of courses immediately fol- 
lowing general chemistry is a matter of great 
importance. The traditional method—old- 
fashioned qualitative analysis and then quan- 
titative analysis—is being questioned. 

It has long been recognized that qualitative 
analysis is not an end in itself—that it is of 
value rather in teaching advanced inorganic 
chemistry in a systematic way. In the last 
few years certain men have interpreted quali- 
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tative analysis by the principles of physical — 


chemistry and thus made it an introduction 
to the latter subject. Others have, even more 
recently, demanded a quantitative interpre- 
tation of results and thus made the course an 
introduction to quantitative analysis. 

There is no longer room in a modern course 
in chemistry for any extended treatment of 
qualitative analysis without great use of the 
fundamental principles of physical chemistry. 
For that matter, these principles are taught in 
general chemistry, but they are not thoroughly 
digested in the first year, probably because of 
a first-year tendency to bolt rather than to 
masticate such food. After the somewhat 
hurried meals on countless viands in the gen- 
eral subject the student is ready to settle down 
in the second year to a more thorough assimi- 
lation. Yet if at this stage he is given an end- 
less round of unknowns in the old qualitative 
system he soon learns all the manipulation re- 
quired, gains all there is for him from the 
classification, and then spends his time for 
months learning one new reaction after an- 
other in true encyclopedic fashion without any 
further great advance in general principles. 
He learns something more, of course, and may 
even enjoy the game indefinitely; but his 
time, after a limited amount of such work, 
could be spent to better advantage. A full 
year of this repetition work has been given 
in some colleges—crowding out more valuable 
training. 

The attempt to make qualitative analysis 
approximately quantitative has the great de- 
fect of “delaying the game.” The same dis- 
cipline can be given later much more rapidly 
and effectively in genuine quantitative anal- 
ysis. There are not enough new principles 
learned by this slow method to justify the very 
considerable time required. Furthermore, the 
points of teaching value are repeated ad infin- 
itum without great additional gain. 

In a word, qualitative analysis has had too 
large a place in the chemical curriculum. 
Far better to give the student a limited 
amount of this and advance him more rapidly 
by other courses. He will then be able to add 
to his knowledge of qualitative methods as re- 
quired, independently of his teacher. 
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There are now a few excellent texts treating 
qualitative analysis from the viewpoint of 
physical chemistry, but they could be improved 
by the addition of laboratory drill, using accy. 
rate demonstrations of some of those funda. 
mental principles on which students look with 
awe—or doubt—in the first year. True, such 
experiments are not qualitative at all, but it 
is to be hoped the instructor would rather 
teach advanced chemistry effectively under 
any name than secure the barren triumph of 
remaining within the narrow limits of quali- 
tative analysis. Call it analytical, advanced 
inorganic—the name matters little. 

Many “laws” were gulped down in general 
chemistry with an antiferment of skepticism 
to interfere with their proper digestion. To 
require these students in their second year 
actually to duplicate the historical experiments 
which gave occasion for those “laws” is to 
lay solid foundations and kindle the spark of 
inspiration. 

Professor W. H. Chapin, in our laboratory, 
has developed such a course and it is well 
worth the attention of other teachers. Molec- 
ular theory, atomic theory, solutions, the elec- 
trochemistry of solutions, colloids, equilibrium, 
oxidation and reduction, complex ions and 
other topics of like nature are treated some 
what as in the splendid book of Stieglitz. But 
Professor Chapin goes farther and advocates 
the use of accurately performed experiments 
on the heat of neutralization, Boyle’s law, com- 
bining weights, valence, Faraday’s law, col- 
loids, speed of reaction. Oxidation and reduc- 
tion are illustrated by volumetric relations be- 
tween standard solutions of oxidizing agents 
and reducing agents. The determination of 
molecular weights in two ways, the abnormal: 
ity of freezing point lowering as an evidence 
of ionization, and other experiments of this 
type are found stimulating. 

This work is followed by a rather brief 
treatment of qualitative analysis taught to 
illustrate the principles of equilibrium, co™ 
plex ions, amphoteric hydroxides, etc., rather 
than as an end in itself. It is noteworthy that 
the previous drill in fundamentals gives - 
student greater facility in learning the 
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tative routine. There is also a gain in quan- 
titative discipline because, for example, the 
drill in combining weights includes the usual 
quantitative determination of silver as chlo- 
ride and the volumetric work illustrating oxi- 
dation and reduction simplifies much of the 
quantitative course to follow. 

A semester of this course is to be followed 
by quantitative analysis proper with stress on 
the illustration of principles. 

To give this second-year course profitably 
the last three months of general chemistry 
should be devoted—in the laboratory—to the 
simplest possible system of qualitative anal- 
ysis taught without much use of physical 
chemistry. I have used such a system for sev- 
eral years and find that it pays. The gain here 
is in teaching the student classification, com- 
parison, logic, showing him a focus for the 
many isolated facts he had accumulated and 
which had begun to tire him. There is also a 
certain craft on the part of the teacher using 
this plan, for there are few first-year students 
not roused to enthusiasm by qualitative work. 
Many remain in the department for advanced 
courses who would otherwise have lost inter- 
est. Yet no time is wasted, for such a founda- 
tion makes possible the second-year course 
outlined above. The majority of every class in 
elementary chemistry do not go on to advanced 
chemistry. This plan gives them a mo 
rounded training. 

Better a genuine system than attempts to 
popularize the subject by unrelated tests of 
foods. The student has a right to a proper 
mental discipline even though he does not al- 
ways insist upon that right. 

Harry N. Houmes 

OBERLIN COLLEGE 


STYLOLITES IN QUARTZITE 
To rae Eprror or Science: Dr. F. L. Ran- 
some describes and figures what he calls “ Nut- 
urally Etched Quartzite ” in his report on the 
Geology and Ore Deposits of the Breckenridge 
District, Colo.1 While conducting a field 
course in geology from the University of Mis- 


1F, L. Ransome, U. 8. G. 8., P. P. 75, pp. 
36-37, and plate 31. 


SCIENCE 


819 


souri in this area during the summer of 1915, 
the writer observed these so-called etched sur- 
faces and interpreted them in the same way as 
Dr. Ransome had done, until one of the stu- 
dents brought in to camp a piece of the 
quartzite with a new structure. This was 
immediately recognized as a fragment of a 
stylolite. The writer investigated the locality 
at once, as he had been studying this particular 
structure in limestone for a number of years 
and was much interested in such an unusual 
mode of occurrence. 

The locality where the stylolite was found 
was near where the 10,500-foot contour line 
crosses the small area of Dakota quartzite to 
the northeast of Lincoln in French Gulch. 
This slope is covered with masses of quartzite 
boulders. The study of a few specimens soon 
revealed the fact that the so-called etched sur- 
faces were the exposed ends of stylolites, a 
type of surface the writer was very familiar 
with from his study of stylolites in limestone. 

The very rough pitted surface produced by 
the stylolitic rods is well shown in Fig. 1 on 
plate 31 of Dr. Ransome’s memoir. The 
depth of the depressions depends upon the 
length of the stylolitic columns which are 
rarely over one and three quarter inches in the 
quartzite, the majority being less than one 
inch (between one fourth and five eighths of an 
inch). When the stylolitic columns are short 
the pits are shallow and well rounded. Since 
the plane near the end of the stylolitic zone is 
a plane of weakness the majority of the frac- 
tures of the rock are along these planes, thus 
accounting for the abundance of the pitted 
surfaces among the quartzite boulders. The 
writer collected a series of specimens showing 
all gradations between stylolites and the so- 
called etched surfaces. Many specimens were 
collected which show the depressions still oc- 
cupied by part of a stylolitic column, the frac- 
ture having occurred along the plane near the 
end of the columns rather than having fol- 
lowed the irregular line of contact of the 
stylolites. After the fractured surface has 
been exposed to the weather these ends are 
loosened and fall out, thus leaving the depres- 
sions. In some specimens the stylolites can be 
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seen on the side, with the ends of the same 
stylolitic columns forming the etched surfaces. 
A plane of stylolites may be continuous with 
one of the pitted surfaces. The sides of the 
depressions sometimes show the characteristic 
striations of the stylolitic columns. 

So many examples show the absolute rela- 
tionship and interdependence of the so-called 
etched surfaces and the stylolites that there 
can be no doubt that the two features are one 
and the same thing. Some solvent action has 
been exerted upon the surfaces because the 
areas between the depressions are well rounded 
in many specimens, but the major depressions 
are the result of the stylolites. Many speci- 
mens were found which still retained the usual 
coating of ferruginous clay. 

W. A. Tarr 

UNIVERSITY OF MISSOURI 


THE DEFINITION OF ENERGY 

To THE Epitror or Science: Language is an 
arrangement of words used to express and to 
convey ideas—and sometimes to conceal ideas 
or lack of ideas. More than twenty-one years 
ago, when compiling my “ Mechanical Engi- 
neers’ Pocket-book,” I wanted some language 
in which to convey to students an engineer’s 
idea of energy, and with Rankine, Weisbach 
and other books at my side, I finally wrote the 
following: 

Energy, or stored work, is the capacity for per- 
forming work. It is measured by the same unit as 
work, that is, in foot-pounds. It may be either 
potential, as in the /ease of water stored in a 
reservoir, capable of doing work by means of a 
water-wheel, or actual, sometimes called kinetic, 
which is the energy of a moving body. 


In the several revisions my book has under- 
gone since 1895 I have never found any rea- 
son to change the wording of this definition. 
Now I find in Professor Garver’s article in 
Science of April 21, 1916, that this definition 
“ eonflicts with facts,” leads to “ logical absurd- 
ities,” is “defective and misleading.” 

Desiring to find, for the next revision of my 
book, the best possible language, or form of 
words, in which to convey the idea commonly 
expressed by the word “ energy,” that is to get 
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the best definition of the word, I have read 
Professor Garver’s article with great care, 
and I find the following: 


We are acquainted with matter only as that 
which may have energy communicated to it from 
other matter, and which may in its turn convey 
energy to other matter. 

Energy we know only as that which in all nat. 
ural phenomena is continually passing from one 
portion of matter to another. 

This latter, and later, -conception of energy 
seems, to my mind, a long step in advance over the 
conception of energy as the ‘‘capacity of doing 
work,’’ 


From these statements we may derive the 
following definitions: 

Matter—That which may convey energy to 
other matter. 

Energy.—That which is continually passing 
from one portion of matter to another. 

Matter.—That which may convey that which 
to other that which. 

Professor Garver also says: 

There is no more necessity for a ‘‘ definition” 
of energy than there is for a definition of ‘‘mat- 
ter.’’ Both are known only by their characteristic 
phenomena; and these characteristics must serve 
to identify them and to differentiate them from 
each other. 


But there is a necessity for definitions of 
both of these terms. The users of my book de- 
mand them. Every young student demands 
that a technical term in a text-book be defined 
in words that are less technical or more ele 
mentary than the term itself. For example, ! 
define matter as follows: 

Matter—Any substance or material that can be 
weighed or measured. It exists in three forms: 
solid, liquid and gaseous. A definite portion of 
matter is called a body. 


The language used to convey ideas of phy 
ical phenomena to students of elementary 
physics should begin with the simplest an 
most easily understood words. For example, 
stone, water, air, solid, liquid, gaseous. The 
stone, water, air have some qualities in ©! 
mon. They occupy space, can be measured 0 
weighed, and can not be put in motion exce?! 
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by the application of force. Anything that 
has these qualities is called “ matter,” hence 
the definition of matter. Lift the stone. The 
lifting requires the application of force. 
Force, a push or a pull. Resistance, a force 
which acts opposite to the lifting force, the 
force of gravity in this case. The stone 
weighs 10 pounds, it is lifted 5 feet against a 
resistance of 10 pounds. The operation of 
lifting or of overcoming the resistance through 
a distance is called work. Work is defined as 
the exertion of force or the overcoming of 
resistance through space, and is measured as 
the product of the force and the distance. The 
product of 10 pounds and 5 feet is 50 foot- 
pounds of work. Let the stone fall. Gravity is 
now the applied force and there is no opposing 
resistance (neglecting the slight air-resistance) 
until the stone reaches the earth. It acquires 
speed during the fall, the speed increasing at 
the rate of 32.2 feet per second in each second, 
and when it has fallen 5 feet it has attained 
a velocity V=//2gh=—17.9 ft. per sec. 

Thus the student is led forward from the 
simple concepts which he already has, say at 
the age of 12 years, as clear as he will ever 
have them throughout his life, of solid, liquid, 
gas, distance, force, time, to the meaning of 
the general term “matter” and to the com- 
pound concepts work and velocity, and he is 
now prepared to go a step further and meet 
the words, stored work, energy, potential and 
kinetic, energy of motion, mechanical energy, 
and to understand the definition: Energy, or 
stored work, the capacity for performing work. 

This definition is pedagogically sound, scien- 
tifieally accurate as any definition can be, 
sanctioned by sixty years or more of usage by 
the best writers, and expressed in language 
that is probably as clear and satisfactory as 
any other that can be invented. It fits easily 
the energy formula F'S == }MV?, and when heat 
energy and electrical energy are studied, thé 
doctrine of conservation of energy. 

If there is any “existing confusion in the 
use of the word energy” it is due to modern 
writers who have departed from the good old 
definition. When they return to it the con- 
fusion will disappear. 

Wma. Kent 
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SCIENTIFIC BOOKS 


The Vegetation of a Desert Mountain Range. 
By Forrest Sureve. Carnegie Inst. Wash. 
Pub. 217. Washington, 1915. 8vo. 112 pp., 
18 figs., 36 pls., 1 chart. 

This book is addressed especially to workers 
in physiological plant ecology, but it should be 
valuable, also, to students of physiographic 
ecology and to those whose interest lies pri- 
marily in the floristic aspects of vegetations. 
Furthermore, all who respond to the undefina- 
ble call of deserts and mountains will sense the 
impulse that leads to pack-saddle and sleeping- 
bag, if they will but glance at the wonderfully 
good half-tone illustrations here brought 
forth. It is a little to be regretted that these 
plates, at the back of a rather special scientific 
monograph, may not reach nearly all who 
might derive much pleasure and profit from 
them. This is a characteristic of good ecolog- 
ical work, that it interests not only the special- 
ist in out-of-door biology, but also nature-lov- 
ers in general and non-ecological scientists. 

Perhaps the most striking general feature of 
the monograph lies in the fact that Shreve’s 
presentation of his very thorough knowledge of 
this mountain range does not stop with pic- 
tures and descriptions, nor does it depend, 
for its scientific interest, upon general theories 
as to how the various features considered may 
be related. He goes much farther, and de- 
votes more than half the book to measure-— 
ments of climatological conditions and actual 
correlations between these and plant distri- 
bution. Realizing the fundamental impor- 
tance of climatic features in determining 
plant activities, students of plant distribution 
have long wished for this sort of treatment, 
but only a few have thus far found the oppor- — 
tunities, the patience and the insight, to cor- 
relate quantitative climatic measurements 
with ecological observations. This publication 
will probably have its greatest value to eco- 
logical science in the suggestions that it offers 
as to quantitative methods of attack upon the 
vegetation-climate correlation. 

The Santa Catalina range lies near Tucson, 
Arizona, and rises from a basal elevation of 
about 3,000 feet to a height of 9,150 feet, thus — 
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presenting an altitudinal range of over 6,000 
feet. The gently-sloping plains or bajadas 
about this mountain-mass are clothed with a 
low, open vegetation, in which the creosote 
bush (Covillea tridentata) plays the leading 
role. Passing from the base to the summit of 
the range the observer meets with a constantly 
changing panorama of vegetation. Shreve 
considers three vegetational types in this 
series, the desert, the encinal and the forest. 
The first type is similar to that of the bajadas, 
becoming modified as one ascends, and is con- 
sidered as ceasing at an altitude of about 4,000 
feet on the north slopes and 4,500 feet 
on the south ones. Encinal is next encoun- 
tered, extending on the south slopes to 
about 6,300 feet and on the north slopes to 
about 5,800 feet. This type is characterized 
by a spotted and open stand of evergreen oaks 
(Quercus oblongifolia and Q. arizonica) in its 
lower reaches, and by nearly closed stands of 
these and other small trees in its upper region. 
Juniper, manzanita, and such plants as Dasylt- 
rion, Nolina, Yucca and Agave occur in this 
region, and another oak (Q. emoryi) and a 
scrub pine (Pinus cembroides) are common in 
the upper encinal. The upper encinal grades 
into the lower forest, the latter dominated by 
Arizona yellow pine (Pinus arizonica), which 
extends to the summit of the range on south 
slopes and to an altitude of about 7,500 feet 
on north slopes. On the north slopes of the 
highest points and ridges an entirely different 
type of forest is encountered, the white-fir for- 
est, which is dominated by Pseudotsuga mu- 
cronata, Pinus strobiformis and Abies concolor 
(white-fir), the latter especially in the upper 
regions. The fir forest is by far the most meso- 
phytic of all the habitats considered. 

As to floristics, the flora of the desert and 
encinal regions is closely related to that of the 
Mexican deserts lying to the south, while the 
relationships of the forest flora are partly with 
the flora of the Mexican Cordillera and partly 
with that of the Rocky Mountains. “The 
Mexican group is more conspicuous in the 
make-up of the vegetation, while the Rocky 
Mountain contingent is apparently preponder- 
ant in number of species” (page 40). 

Shreve’s discussion of the climatic features 
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of this mountain range constitutes the most 
important part of the study. The duration of 
the frostless season here receives adequate at- 
tention, for the first time in work of this kind, 
and the two rainy and two dry periods that 
characterize the year in southern Arizona are 
also thoroughly dealt with. A pair of graphs 
(Fig. 3) with ordinates representing the win- 
ter and the summer precipitation as percent- 
ages of the annual, plotted to a geographic 
base (13 stations, from Los Angeles to Mesilla 
Park, N. M.), have, roughly, the appearance of 
the letter X. The downward-slanting line re- 
fers to winter, and the other to summer rain- 
fall. Los Angeles has high winter precipita- 
tion and practically none in summer, while 
Mesilla Park has much more rain in summer 
than in winter. The center of the X, where 
precipitation is about equally divided between 
winter and summer, lies between Casa Grande 
and Tucson. Rain-gauges and cylindrical 
porous-cup atmometers were operated at vari- 
ous different altitudes, for a number of sun- 
mers, and the results furnish much more satis- 
factory information than has hitherto been 
available, on the relation between precipitation 
and evaporation, on the one hand, and altitude 
and vegetational character, on the other. Soil 
moisture, soil temperature and various other 
climatic conditions also receive attention, and 
all of these are correlated with altitude, direc- 
tion of exposure and the character of the vege- 
tation. 

Probably the most definite advance in 
method to be found in this book is the em- 
ployment of the ratio of evaporation to soil 
moisture-content, for the period of the arid 
fore-summer. This ratio exhibits a very satis 
factory correlation with the character of the 
vegetation at different altitudes and on dif 
ferent exposures. Such a novel and very 
promising method should attract the attention 
of plant ecologists generally. “The ratio of 
evaporation to soil moisture comprises a meas 
urement of all the external factors which af 
fect the water relations of plants, except the 
influence of radiant energy on transpiration 
and the possible effects of soil temperature 
this function” (page 93). For a wealth of 1 
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teresting and important details regarding these 
and many other topics, the book itself must be 
consulted. 

Ecologists will find in this monograph many 
new expressions and many new points of view, 
of most of which those will approve who have 
come to think of the plant as a complex of 
physiological processes, rather than as an intri- 
cite object to be described and depicted. The 
newness of this sort of thinking and the com- 
plexity of the relations involved have made 
necessary the employment of a number of new 
expressions, which may require modification 
later, but the author is to be congratulated on 
his general avoidance of words hot readily 
understood by the average intelligence; espe- 
cially has he avoided that tendency toward 
ultra-technical, Greek, classificational terms 
which so hindered real progress during the 
earlier years of ecological philosophy. He is 
also to be congratulated on the unusual clear- 
ness with which he approaches the relation of 
conditional control—the relation of cause and 
effect, in the common sense. Effects are not 
here confused with causes and plants are not 
endowed with judgment. 

To find fault is as difficult in this case as it 
always is distasteful, but if fault must be 
found let it be with reference to a few poorly 
chosen words, such as vegetistic (for vegeta- 
tional) and habital (for with regard to habi- 
tat). The latter seems to the reviewer to be 
actually ambiguous. 

B. E. Livineston 


Laboratory Manual in General M icrobiology. 
By Warp Gutner. John Wiley & Sons. 
Pp. 418. $2.50. 

It is fitting that a laboratory manual in 
microbiology should come from the labora- 
tories of Michigan Agricultural College fol- 
lowing the appearance from the same place of 
Marshall’s “ Microbiology.” Like the latter 
book, this manual of Giltner’s covers the whole 
subject included under the term microbiology, 
8 far as to include the study of bacteria, 
Yeasts and molds. The laboratory methods 
Which are here given have been the result of 
ten years’ accumulation of data in the labora- 
tory at Michigan and have therefore the merit 
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of being thoroughly tested. As a compendium 
of laboratory methods and as a book of refer- 
ence the book is very valuable, for there is 
hardly any phase of the rapidly growing study 
of these three groups of organisms that is not 
touched upon. It would hardly be possible to 
use it as a laboratory course, since it goes over 
an extent of ground which would be practically 
impossible to cover in any ordinary course. 
Indeed, it would be of doubtful wisdom to at- 
tempt to have any class of students complete 
such an extensive series of preliminary labo- 
ratory exercises as a preparation for the real 
work of a bacteriologist. 

In attempting to cover the whole of the 
ground of such an extensive study it is inevi- 
table that some topics should be more satis- 
factorily treated than others. The whole man- 
ual shows evidence that it has been developed 
in an atmosphere of agricultural rather than 
medical bacteriology. While serum therapy 
and pathologic bacteriology are treated the 
treatment assigned to this phase of the sub- 
ject is less satisfactory than the rest of the 
manual. An allotment of 34 pages out of 418 
to the whole subject of serums and pathogenic 
bacteriology is either too much or too little; 
too much if the book is designed for agricul- 
tural and general students only, and too little 
if aimed at medical students. 

Naturally slight omissions are found here 
and there which are open to criticism. To 
recommend in making culture media the use of 
Witte’s peptone only, at this time when Witte’s 
is not to be obtained and when American pep- 
tones are proving perfectly satisfactory, is 
surely open to criticism. To omit absolutely 
any reference to the preparation and use of 
Endo medium is hardly defensible, consider- 
ing the extended and growing use of this 
medium, and to describe the Gram method of 
staining without even a reference to the need 
of counter stain after decolorizing can hardly 
be excused. But slips of this kind can not be 
avoided in a book with such a wide stope as 
this, and the manual is surely to be com- 
mended as one of great value in any bacterio- 
logical laboratory. 

H. W. Conn 
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SPECIAL ARTICLES 
A NEW FUNDAMENTAL EQUATION IN OPTICS 
Aut the elementary text-books in physics 
are still using an equation for the conjugate 
foci of spherical lenses which is too inaccurate 


for the calculation of microscope objectives, — 


applying with approximate accuracy only to 
very thin lenses. The same equation is all 
that is given in the more advanced treatises 
except those securing a closer approximation 
by the methods of higher mathematics. 

It is possible, however, to develop a simple 
and rigorously accurate equation by geometry 
applicable to lenses of any thickness by the 
simple expedient of measuring the focal dis- 
tances from the center of curvature of the lens 
instead of measuring it from the surface as has 
hitherto been the practise. 

The equation is 

n,n’ n-—n' cosa 


r  cosb’ 


in which n and wm’ are the indices of refraction, 
f and f’ the focal distances of conjugate foci, 
r the radius of the lens, a the focal angle and 
b the radial angle. The meaning of these 
terms will be further explained below. 

In the figure EQC’ represents the paths of 
a ray of light refracted at the point Q on the 
surface of a lens whose radius is OQ. 

OF and OF’ are drawn parallel with QC’ and 
OE respectively and in the triangle OQF 


since they are the sides opposite the angles 


OQF (=180°—angle of incidence) and QOF | 


(= OQF*’ the angle of refraction). 

DD’ is drawn through O, making QD = QD’, 
and the angle QOD is the one designated above 
as the radial angle. QP is perpendicular to 
DD’ and 


cos b = —. 


Since OFD is similar to OF’D’ and QF = OF’, 


OD _n OD—OD' OD n’ 


and 
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OD n—n’ 
cos b = —— 
2 mn 


or 
rm 
n— mn 


EF’ and CC’ are drawn through O, making 
equal angles with DD’. EOD is the angle 
designated above as the focal angle for the 
focus E. GH is drawn perpendicular to DD’ 
and lines are drawn from G@ and H parallel to 
EQ. Since these three parallel lines are equi- 
distant along GH, GC=CJ. The triangles 
OJH and OCE are similar and 

oc, OC-CG_ 20C 

OF 0C+CG~ 00+CG™ 
Dividing by OC and substituting OG for 
OC + CG gives 


OD = 2cosb 


1, 


OE OG OC 
The 
OG( = OH) 
and 


1 1 cos a 
Of +00 ~? OD’ 
Substituting the value of OD found in the 
last paragraph gives 
cosa 
OE OC rm ~=—s cos 
From similar triangles OCD and OF'D’ ve 
have 


OC 
OB ~ 
or 
1 n' 
OC 


which substituted in the above equation and 
multiplying by n gives the form of equation 
desired, 

n n’ n—n cosa 

and it only remains to be shown that Z and F 
are conjugate foci. If the triangle ZQ/' 
rotated upon FE’ as an axis, at all points ” 
the circle described by the point Q on the sur 
face of the lens the light radiating from 
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focus will be refracted towards the other and 
the two points # and £’ are therefore conju- 
gate foci, and f and f’ may be substituted for 
OF and OF". 

A very similar solution which need not be 
given here can be obtained for the cases where 
one focus lies between Q and F or F” and the 
other on QF or QE’ produced and which result 
in virtual instead of real images. 

This equation applies to the refraction at 
one lens surface. For simple lenses or for 
lens systems two or more equations, according 
to the number of refractions, must be com- 
bined. 

When the cone of light is narrow and does 
not diverge far from the optical axis the last 
factor cos a/ecos b becomes practically 1. This 
produces the simplest form of the equation. 
It can be used in calculating the foci of thick 
lenses in case the aberrations are neglected. 

For the study of aberration the angles a and 
bcan be caleulated by solving the two triangles 
EDO and QDO in which FO and QO remain 
constant and the other sides vary according to 
the refractive index of the color of the ray 
of light investigated in the study of the 
chromatic aberration, or according to the posi- 
tion of Q when studying spherical aberration. 

The usual equation found in the books can 
not be employed for either of the foregoing 
calculations when more than approximate re- 


sults are required. C. W. Woopwortu 


ANTHROPOLOGY AT THE WASHING- 
TON MEETING 
II 
4 New Type of Ruin Recently Excavated in the 

Mesa Verde National Park, Colorado: J. WALTER 

FEWKEs, 

An account of the excavation and repair of a 
tew type of ruin on the point of a mesa opposite 
lif Palace, conducted under the auspices of the 
Interior Department and the Bureau of American 
Ethnology. Before the work was begun, the exist- 
"ce of a large building was indicated by a large 
mound, the surface of which was strewn with 
artificially fashioned stones, partly covered with 
“il, with a few feet of wall showing at one point. 
On top of the mound, at aeplace found later to 
dicate the highest wall, grew a large cedar tree, 
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a cross-section of which revealed 360 annual rings. 
The building excavated is D-shaped, measuring 122 
feet on the straight side and 64 feet broad. The 
standing walls now contain 120,000 cubic feet. 
The facing of the walls is artificially pecked with 
stone implements, and in many instances rubbed 
smooth. Many stones set in the walls or found in 
the débris bear incised ornamentation, the begin- 
ning of mural embellishment. The masonry is not 
only among the best in any prehistoric building 
north of Mexico, but the building itself is the 
most mysterious yet brought to light in our south- 
west, 

There are evidences that it was neither com- 
pleted nor inhabited, and evidently it was not in- 
tended for habitation. Its ground-plan exhibits a 
unity in design and a strict adherence to that plan 
throughout the construction of the building. It 
is believed to have been constructed by the neigh- 
boring cliff-dwellers; it is prehistoric and regarded 
as more modern than Cliff Palace. A fossil leaf 
of a palm in relief on the upper surface of the 
cornerstone at the wesiern end of the building is 
believed to be a sun symbol, and the walls about 
it a solar shrine. The building is regarded as a 
sun temple of the neighboring cliff-dwellers, and 
is the first of its type yet excavated in the Mesa 
Verde National Park. 


1 
The Passing of the Indian: JAMES MOONEY. 

The subject of the aboriginal population of 
America, and more particularly of the United 
States, at the first coming of the white man, has 
been a matter of much speculation, but of very 
little detailed investigation. There has been about 
as much error and loose statement on one side as 
on the other, some theorists claiming for the pre- 
Columbian period a dense population for which 
there is no evidence in fact; while others, largely 
those interested in various civilizing schemes, 
maintain that the Indian has held his own or is 
even actually increasing. The claim for a dense 
earlier population is based chiefly on ignorance of 
Indian living habit and the error of assuming as 
contemporaneous in occupancy settlement remains 
belonging to widely separated periods. The argu- 
ment for stability or increase of the Indian popu- 
lation rests in part on the error of beginning the 
calculation with the beginning of federal relations 
with the tribes, ignoring the centuries of coloniza- 
tion and disturbance which preceded that period, 
and is also colored to some extent by a desire to 
draw good results from philanthropic and civilizing 
efforts. 
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Another source of confusion in this direction is 
in the improper designation as ‘‘Indian’’ for ad- 
ministrative purposes, of any individual who can 
establish even the most remote and diluted Indian 
ancestry. Thus we have upon the official rolls, and 
thereby legally entitled to full Indian rights, 
thousands of persons whose pedigrees show one- 
thirty-second, one-sixty-fourth, or even less of In- 
dian blood. We need an official, or at least an 
ethnologic, definition of an Indian, based on the 
actual proportion of Indian blood. In a detailed 
study of past and present Indian population of 
the United States and northern territories, under- 
taken for the Bureau of American Ethnology, Mr. 
Mooney arrives at the conclusion that the entire 
Indian population north of Mexico at the period 
of earliest white occupancy was approximately 
1,140,000, of whom about 860,000 were within the 
present limits of the United States. The total 
number has been reduced by about two thirds 
through disease, famine and war, consequent on 
the advent of the white man. 


Indian Missions in North America: J. F. X. 

O’Conor. 

Indian missions were established in various 
states of North America during two hundred and 
fifty years, from 1613 to 1776, and from that date 
to 1893. The Indian tribes evangelized during 
that period were the Abnakis and the Iroquois, 
the Ottawas, Illinois, Mohawks, the Hurons, Onon- 
dagas, the Oneidas, Cayugas, Senecas, Seminoles, 
the Neuter Nation and the Algonquins, the Kas- 
kaskias, the Natchez tribe, the Yazoos, the Sioux, 
the Chickasaws and the Nezperces, the Coeur 
d’Alenes and the Miamis, the Alabamas and the 
Susquehannas. The Jesuit missionaries visited all 
these tribes, and among many built churches, mis- 
sion houses and schools. They lived with the In- 
dians, traveled with them, taught them and strove 
in every way to bring to them the advantages of 
Christianity and civilization. They traversed 
every section of that territory now the United 
States, from Maine to California, and from the 
Great Lakes to Florida. These Indian missions 
were connected with the discovery of the falls and 
river of Niagara, the discovery of the Mississippi 
by Marquette, and of Lake George and the salt 
mines of Syracuse. The records of these earlier 
missionaries are the most authentic and reliable 
accounts of the early days of America, and of the 
lives, customs, occupations, character, in peace and 
war, of the Indian tribes of North America, 
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Volumes have been written by the missionarie; 
on the lives and habits of the North American J). 
dian, and the earlier valuable editions have bee, 
republished in the monumental series of th 
‘* Jesuit Relations’’ or ‘‘ Histories of the Indiay 
Missions,’’ by R. Goldthwaites, secretary of th, 
State Historical Society of Wisconsin. 


Recent Developments in the Study of Indian 

Music: FRANCES DENSMORE. 

The study of many sciences is dependent, t) 
some extent, on mechanical aid, and the progress 
of such sciences is measured by the invention or 
adaptation of such aids. The invention of th 
phonograph and its recording apparatus marked 
an epoch in the study of Indian music. It seems 
probable that the next epoch-marking invention 
bearing on this study will be that of a device for 
accurately measuring small intervals of tone. 

The musical system in use among civilized peo- 
ples contains certain fundamental principles 
among them being (a) the importance of the key- 
note, octave, and dominant ef the scale, and (i) 
the use of a unit of rhythm. A melodie and 
rhythmic analysis of six hundred Indian songs 
(Chippewa and Sioux) shows-that the same funik- 
mental principles underlie the structure of a m- 
jority of these songs. 

The interval of the minor third characterizes the 
folk-songs of certain European peoples, some of 
the ancient music of the white race, and the songs 
of many uncivilized tribes. Analysis of the above: 
mentioned Indian songs shows that (a) the minor 
third is the interval of most frequent occurrence, 
and (b) the average interval in these songs com- 
prises 3.1 semitones, which is approximately tle 
number of semitones contained in a minor third. 

Besides the studies mentioned, tests of tone per 
ception were made among Chippewa and Sioux 
Indians, with interesting results. 


The Beaver Indians: P. E. GODDARD. 

The Beaver have hitherto received little or ™ 
attention from ethnologists. They live in the 
Peace River district in northern Alberta, with 
bands of Oree separating them from the Plaiss 
area. Life seems to have been simple in that tt 
gion, consisting mainly in a severe struggle 
food. They depended largely on hunting w! 
trapping, resorting to fishing only in the lack of 
other food. By means of caches, transportatio 
was avoided as much as possible. Religious lif 
while simple and devoid of elaborate ceremonies 
was emotionally strong. The Beaver fall in with 
the Slavey and Chipewyan in other particulis 
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besides language. Their only connections with 
their linguistie relatives to the south, the Sarsi, 
seems to have been only recent. 


The Growth of the Tsimshian Phratries: C. M. 

BARBEAU. 

In nine unfederated tribes of the Tsimshian 
proper the phratries were unevenly represented. 
Evidence shows that the structure and distribu- 
tio of the four phratries have undergone consid- 
erable change in recent times. The phratries, as 
they now stand, consist of clans either grown out 
of each other, or introduced from outside and in- 
corporated mostly on account of political cireum- 
stances, 


The Huron-Wyandot Clans: C. M. BARBEAU. 

The exogamic and totemic clans of the Huron- 
Wyandots are at the basis of their social struc- 
ture. At least two out of eleven clans are mod- 
ern and confined to one section of the tribe. The 
remaining nine clans seem once to have been 
grouped into two opposite phratries with one odd 
clan, but the evidence to this effect is slender. 
The grouping of clans within such phratries must 
have been largely accidental and of comparatively 
short duration, since there is barely any record 
bearing on their existence, and practically no sur- 
vival, 

Herb Medicine Practises of the Northeastern Al- 
gonkins: FRANK G. SPECK. 

This paper presents lists of plants used in the 
medicine practises of several eastern Algonkin 
tribes—the Montagnais, Penobscot and Mohegan. 
Practically devoid of ceremonial associations in 
this area, the pseudo-scientific use of herbs by the 
northeastern tribes is taken as another indication 
of the primitive character of their culture. As- 
fuming that a simple herbalism unmodified by 
titual is more elementary than where subordinated 
to ceremonial practises, the author brings forth 
another reason for regarding the northeast as a 
tegion where a fundamentally characteristic type 
of Algonkian culture has survived unmodified by 
contact with outside and more advanced types. 
The associations of color, taste, name and the like, 
re shown to underlie the remedies and their fune- 
tions in most eases, as appears in the botanical 
identifications and the analyses of native names. 
The Social Significance of the Creek Confederacy: 

R. SWANTON. 

The Creek confederacy was a result of those 
Social linkings from which, in all parts of the 
World, nationalities and governments have arisen. 
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Although it originated among peoples related by 
language and bound together by similar customs 
and a similar economic life, the constituent parts 
had themselves been subjected to still earlier uni- 
fying tendencies, as is evidenced by their clan sys- 
tems, and to some extent by their known history. 
Their gradual consolidation was in accordance 
with a certain plan having both social and relig- 
ious aspects, a plan itself probably evolved pro- 
gressively with the organization. It had a relig- 
ious seal in the shape of a myth in which a super- 
natural origin and character were attributed to it. 

As with similar complexes elsewhere, some of 
which have been brought about more rapidly, the 
Creek organization resulted from a progressive sur- 
rendering of cultural, religious and governmental 
independence by the several parts and approxima- 
tion toward a typical mean. The relation of the 
various incorporated tribes, towns and clans to each 
other and to the entire body, the dual division of 
towns and of clans, and the method of sharing out 
the functions of the collective body all bear wit-— 
ness to this evolution and furnish material for 
comparison with the development of social bodies 
in other parts of the world. 


Notes on the Sign Language of the Plains In- 
dians: Hueu L. Scorrt. 

After referring briefly to the development and 
communication of the languages in general and of 
the American languages in particular, the author 
treats of the language of signs employed by divers 
indigenous tribes which inhabit the region extend- 
ing from the Mississippi River to the Rocky Moun- 
tains and from the Saskatchewan River in British 
Columbia to the frontiers of Mexico. He also 
refers briefly to the principal dialects of the 
American Indians and to the fact that these dia- 
lects served as an international vehicle of com- 
munication. 

With respect to the language of signs, the au- 
thor demonstrates that it is one of the natural 
modes of communication and that it obeys the 
general law of linguistics, with exception of those 
concerned with phonetics. He traces the history 
of sign language which in his opinion appeared in 
the year 1535 of the Christian era and perhaps at 
a more.remote epoch. The author then refers to 
the opinions and data which the first chroniclers 
and historians of Spain secured with respect to 
this language. These Spanish chroniclers and 
historians make it clear that this language existed 
in Mexico and was replaced by the spoken lan- 
guage of the Aztecs. The author compares the 
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signs used by the Indians with those employed by 
deaf mutes and indicates the origins of the Indian 
sign language, citing cases related to this class of 
language which were referred to by Homer in 
the ‘‘Odyssey.’’ In speaking of the signs of the 
Indians the author treats of pantomime as a means 
employed in the communication between races of 
distinct ethnic origin from times of the most re- 
mote antiquity. He then refers to the particular 
sign language of the North American Indians and 
to the origin and propagation of the signs, as well 
as to the grammatical rules to which the sign lan- 
guage was subject. 


Omaha and Osage Traditions of Separation: 

Francis LA FLESCHE. 

Before the advent of Europeans the Indians 
had no means other than by oral accounts to trans- 
mit their rituals and stories of important events. 
Narratives, in their transmission, often lost im- 
portant details of time or place. Accounts of 
changes that occurred in a tribe became reduced 
to a few words, as in the story of the separation 
of the Omaha from the Osage. The Omaha story 
of the separation came down in two versions: One 
tells of the attempt to cross the Mississippi in 
skin boats, of being separated by the rising of a 
heavy mist; the other, of their efforts to cross the 
river by means of grapevines spliced together. 

On the visits of the Omaha to the Osage and the 
Quapaw, members of these tribes say to their vis- 
itors: ‘‘ You were a part of us, but you went away 
in an angry mood and never came back, because 
in the distribution of sinew you were slighted.’’ 

An Osage who recently visited the Omaha gave 
the detailed story, here recounted, of the separa- 
tion as told by one who was a recognized authority 
on the traditions of the Osage. In this story it 
was shown that at a tribal ceremony two leaders 
were reproved for violating the hunting usages. 
Taking offense at this reproof, the two leaders 
broke away from the tribe with many of the fam- 
ilies of the various gentes, and these afterward 
organized and became known as the Omaha tribe. 


Zuni Conception and Pregnancy Beliefs: Este 

CLEWS PARSONS. 

Description of two phallic shrines. To give 
birth to a girl, men sent out of house during labor. 
Conception ceremonials. Conception of twins 
through practises relating to deer. Deer bearing 
twins. Pregnancy taboos: dyeing wool, firing pot- 
tery, viewing a corpse, eating pino nuts, standing 
at a window, scattering bran on oven floor. Albin- 
ism due to parent eating white leaf inside the 
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corn husk; blindness or lameness or malformation 
to expectant father shooting animals in the eyes, 
legs, ete. Birth-marks due to father dancing in g 
ceremonial during the pregnancy; erying from 
pain in the back, to maltreatment of horses; deaf. 
ness, to mother stealing before the birth. Curing 
by inoculation magie. 


Some Esoteric Aspects of the League of the Iro. 
quois: J. N. B. Hewirt. 

In the esoteric thinking of the early prophetic 
statesmen of the Iroquois and their co-tribesmen, 
the League of the Five Tribes as an institution, 
an organic unity, was conceived as a bi-sexed 
being or rather person, 4. ¢., an organic whole or 
totality formed by the union of two human per. 
sons of opposite sex. This conception appears in 
the organic parts of the institution and in the 
ritual governing the installation of its officers and 
of those of its constituent organic parts. Owing 
to the vastly differing viewpoint of the civilized 
man of to-day from that of the founders of the 
league, this esoteric meaning with its implications 
is, perhaps, strange and he may apprehend it only 
as metaphor, because to him it is only poetic. 

To those early prophetic statesmen, life was 
omnipresent; obtrusively so. For, unconsciously, 
it had been imputed by their ancestors to al! bod- 
ies and objects and processes of the complex world 
of human experience. The life so imputed was 
human-like life. And so as an organic totality, 
the league of the Iroquois was conceived as an 
animate person or being, endowed with definite 
biotie properties or functions; among these char- 
acters may be mentioned male and female sx, 
fatherhood and motherhood, mind, eyesight, dream- 
power, human blood; it was also conceived as hav- 
ing a guardian spirit, even as its essential organic 
parts had. ‘These were distinct from those pos 
sessed, or supposed to be possessed, by the per- 
sons who composed the people of the league. In 
the ritual of installation of chiefs, each of the 
constituent persons, the father and the mother 
principles represented in the league, is addressed 
as a single individual, in all of the many ad 
dresses and chants and songs. In the so-called Six 
Songs, which are so dramatically sung by one rep- 
senting the dead chief to be resurrected, each of 
these constituent persons is addressed, but in the 
fifth song the Totality, the League as a Unity, 
addressed as a person, for in its honor is this fifth 
song being sung. en 
Tribes of the Pacific Coast: A. L. KROEBER. 

This paper analyzes a commonly accepted cu 
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tural differentiation between the Indians of the 
narrow belt of the Pacific coast, from southern 
Alaska to southern California, and those of the 
remainder of the continent. The difference is 
found not to extend to specific elements of native 
civilization, but to consist in the use to which such 
specific elements are put by the two groups of 
peoples or the setting in which the elements are 
placed. The difference is traceable in material 
aspects of culture, such as agriculture and the art 
of pottery-making, and in non-material, as polit- 
ical organization, the employment of property, 
and ritualistie expression in religion. 

While the culture of the Pacific coast tribes thus 
forms a well-marked unit distinct from the com- 
paratively uniform culture of the remainder of 
America, it does not reveal any indications of 
definite connection with Asiatic civilizations, either 
in type or in source. Its origins must be sought iu 
America. When the extreme and puzzling lin- 
guistie diversity of the Pacific coast is examined, 
in the light of recent comparative philological 
studies, this diversity appears to be not funda- 
mental, but the result of a differentiating inclina- 
tion connected with the peculiar type of political 
organization on the Pacific coast. The linguistic 
relationships also indicate that the Pacific coast 
has long been a fairly defined historical area, whose 
development and population have proceeded at 
least for several thousand years, from within 
rather than by importation and immigration. 


The Relationship Terms of the Crow and Hidatsa 

Indians: Ropert H. Lowie. 

The various principles determining the develop- 
ment of kinship terminologies have become clear 
through the writings of Morgan, Rivers and 
others. The time has now come for testing their 
relative efficacy in concrete instances and within 
restricted areas. More particularly is it desirable 
to compare the nomenclatures of very closely re- 
lated tribes and to correlate empirically observed 
changes with probable causes. The Crow and 
Hidatsa systems furnish an instructive ease in 
point. While on the one hand they bear clear evi- 
dence of the operation of sociological factors, it 
fundamental features common to both, the minor 
Variations are not reducible to such causes, and 
must be referred to the psychologico-linguistic 
agencies of Kroeber. 


The Sacred Literature of the Cherokee: JAMES 
Mooney, 


The Cherokee Indians were the aboriginal moun- 
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taineers of the southern Alleghanies, holding un- 
disputed possession of a territory of some 40,000 
square miles, with a population of about 25,000, 
being numerically, historically and culturally the 
most important single tribe within the United 
States. In 1838 the bulk of the tribe removed to 
what is now Oklahoma, but some 1,800 still re- 
main in their native mountains, keeping up fairly — 
well their purity of blood and their ancient lan- 
guages and customs. Their native culture reached 
its highest point with the invention of the Chero- 
kee syllabic alphabet by a mixed-blood of the 
tribe about the year 1820. The system was at 
once adopted by them for purposes of book and 
newspaper publication, current record and corre- 
spondence, and even as a medium of instruction 
in their schools. At the same time their priests 
and doctors seized the opportunity to preserve in 
permanent form for their own secret use the 
ritualistic formulas and occult knowledge which 
had hitherto been transmitted orally and confined 
to the keeping of initiates of exceptional power of 
memory. 

In a study of the tribe extending at intervals 
over a period of thirty years Mr. Mooney has been 
so fortunate as to obtain the original Cherokee 
manuscripts embodying virtually the whole of this 
ancient ritual, as recorded by noted priests dead 
many years ago. They cover the whole range of 
Indian interest—war, love, hunting, fishing, agri- 
culture, gaming and medicine—and are without 
parallel as a revelation of the Indian spiritual 
idea. The expression of the formulas is archaic 
and symbolic, and frequently of high degree of 
poetic beauty. Mr. Mooney has them now in prep- 
aration for publication by the Bureau of Ameri- 
can Ethnology. 


Sauk and Fox Notes: TRUMAN MICHELSON. 

The writer’s phonetic scheme of the Fox dialect 
differs in certain respects from that of the late 
Dr. William Jones. These differences consist 
mainly in the position of the accent, the quantity 
of vowels, the quality of o and wu vowels, and as- 
pirations. Some of these differences can be ex- 
plained if we assume that Dr. Jones was influenced 
by the Sauk dialect. It is clear that the verbal 
complex will have to be viewed from a different 
psychological point of view than has obtained 
hitherto. A few obscure grammatical points have 
been elucidated. 

The regulations concerning membership in the 
tribal dual division of the Sauk are not clear, 
whereas those governing membership in the tribal 
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dual division of the Foxes have been definitely as- 
certained. That the dual division among the Foxes 
is ceremonial and not merely for athletic purposes 
has been amply confirmed. 

The ritualistic myths on the origin of sacred 
packs, especially those belonging to entire gentes, 
are all of one and the sam. type. They were 
doubtless invented in the remote past to account 
for existing ceremonies. 


Le Verbe dans les Adjectifs et les Adverbes Por- 
teurs: A. G. Morice. 

In the Carrier (Porteur) dialect of the Dene 
language there is scarcely any regular adjective in 
our sense of the word. Practically all the quali- 
ficative adjectives are regular verbs, which may 
be divided into primary and secondary. The 
former have several forms that change not only 
according to the nature of the nouns they qualify, 
but also when they imply some comparison. Be- 
sides those two categories, the Carrier language 
contains also a third class of verbal adjectives, 
which may be called composite ad*ectives, and are 
distinguishable by their being made up of an im- 
personal verb and a pronominal prefix. A few ad- 
verbs are likewise occasionally conjugated. 
Terms of Relationship and the Levirate: E. Sapir. 

Evidence has recently been adduced from Mela- 
nesia and other parts of the world to show that 
specific features of relationship systems are fre- 
quently explainable as due to definite types of 
marriage. Evidence here presented from aborig- 
inal America shows that in some systems certain 
relationship terms imply the custom of the levi- 
rate, that is, the marrying of the deceased wife’s 
sister, and its correlate, the marrying of the de- 
ceased husband’s brother. 

The North Building of the Great Ball Court, 

Chichen Itza, Yucatan: ADELA BRETON. 

The detached building (called Chamber C in Dr. 
A. P. Maudslay’s survey) at the northern end of 
the great Ball Court had a single long, narrow 
chamber, the inner walls covered with sculptured 
human figures in relief. These are of great inter- 
est and appear much older than those of Chamber 
E, below Temple A (the Temple of the Tigers). 
Although part of the vaulted roof remains, and 
though hardest limestone was used, it is so weath- 
ered that prolonged study is needed to see the de- 
tails. The stones are not large and appear to 
have been removed from some other building and 
re-erected. Instead of the regular rows of armed 
warriors that cover all three walls in Chamber E, 
there are here two principal groups and a number 
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of detached figures conversing, in twos and threes 
whose relation to the whole is difficult to under. 
stand. At the base of the walls is a flowery 
border, separated by a blue band from the figures 
and the colors were still visible in this border in 
1902. The recumbent personage of the paintings 
in Temple A occupies the center. Above, there ‘s 
first a sort of altar with an animal laid on it ang 
five chiefs standing on either side. The next set 
higher has a seated chief with the feathered 
rattlesnake. Facing him stands a being in a gar- 
ment of scales and surrounded by flames or 
tongues. Five chiefs on either side, seated on 
round stools and carrying atlatls, complete this 
group. The sculptures on the two round columns 
which divide the entrance are particularly fine. 

Excavation in the center of the chamber floor 
exposed a massive round stone cist with heavy 
cover finely wrought. 


Pocomchi Notes: ADELA BRETON. 

The Berendt manuscript collection in the library 
of the University Museum of Philadelphia con- 
tains three ‘‘Doctrinas’’ in Pocomehi, a volume 
of sermons at Tactic, 1818-20, with Spanish trans- 
lations, a confesionario of 1814, and a fragmen- 
tary original vocabulary. The ‘‘ Doctrinas’’ can 
be studied only by making a parallel copy of the 
three, so that the varieties of misspelling may be 
compared. One is dated 1741, by H. Aguilera, 
Cura of Tactic, but is a poor copy. Another is a 
copy from a manuscript at Tactic of 1810. The 
third is evidently taken from that, and is in Villa- 
corta’s ‘‘Doctrina en lengua Castellana Quekchi y 
Pocomchi,’’ made at Coban, 1875. The ignorance 
of the copyists is well shown in these. 

Thomas Gage, the Dominican who was in Guate- 
mala for several years about 1680, was advised to 
study Pocomchi as it was most spoken about there 
and in Vera Paz, Salvador. He calls it Pocomchi 
or Pocoman and most elegant. In three months 
he learned enough to be able to preach. The rudi- 
ments given in his work served Dr. Stoll in his 
study of the modern language, but this differs 
much from the vocabulary. Gage was intimate 
with Moran, who may have written the vocabulary. 
This consists of 290 closely written pages, portions 
of original volumes many times larger. The writer 
was living at San Cristobal Cahcoh, near Coban, 
and introduces much information as to the charac: 
ter and habits of the people. Knowledge of 
cient customs was disappearing. They 10 longer 
used stone axes nor trumpets made from cala- 
bashes, and only a few remember the name Poyta 
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for wall-coverings or tapestries, such as were seen 

in dwellings of rich Spaniards in the capital. In 

1814 they still believed in dreams, wizards and the 

power to change into animals. 

The great variety of suffixes used with nu- 
merals is a striking feature. The highest named 
number was 160,000 with multiples. There was no 
word for temple. In relationship, brother and fist 
cousin were expressed by the same term. The 
writer mentions Pocoman only as the name of the 
people. He quotes constantly from Padre Viana’s 
“Vita Christiani.’? 

Some Aspects of the Land as a Factor in Mexican 
History: LEON DOMINIAN, 
The relief of the land has afforded certain lin 

of easiest access to the plateau region. The line 

of advance of the Mexicans in the course of their 
early migrations, the routes followed by the white 
man in modern times, and railway penetration 
have all been determined by preexisting natural 
routes. Settlement has taken place mainly on the 
plateau and above the 4,000-foot contour. This 
region constitutes the only favorable human habi- 
tat within present Mexican territory, hence is ex- 
plained the excess of population and of the exist- 
ence of the larger cities on the plateau. Physical 
conditions within this tableland have affected the 
social status of the inhabitants at all times. The 
want of political union found by Cortes and mani- 
fest throughout known Mexican history is largely 
the result of the conspicuous lack of means of 
communication. Navigable rivers are not found 
in Mexico, while the mountainous and intermon- 
tane regions are characterized by a succession of 
harrow valleys, each practically walled up from 
the others by intervening ridges over which travel 
is arduous. In the same way the Mexican form 
of land tenure can be traced to the occurrence of 
large arid areas. The inhabitants of the three 
tierras reflect respectively the conditions which 
surround them. From the standpoint of conti- 
nental relations, Mexico is a transition zone, both 

Physical and human, In the former ease the sa- 

lent features of North American physiography 

are prolonged into Mexico to end in the vicinity of 
the Isthmus of Tehuantepec. In the latter the 

‘ountry can be considered as the link connecting 

Anglo-Saxon and Latin America. 


Incense Burners from a Cave near Orizaba: H. 
NEWELL WARDLE, 
The Lamborn Collection of the Academy of Nat- 
wal Seiences of Philadelphia contains four curi- 
us earthenware beasts, found in a cave near Ori- 


zaba, Mexico. Two of the monsters have sup- 
ported incense-pans, and two were probably at- 
tached to and form a part of such cultus objects 
of a cave temple. The types are believed to be 
previously undescribed, but show affinities both in 
form and in style of art to the eultus objects from 
the ancient religious center of Chavelé, Guatemala. 
Their relationship to the distribution and signifi- 
cance of the cave god is briefly considered. 


The Rain Ceremony as Practised to-day by the 
Maya Indians of Southern Yucatan and North- 
ern British Honduras: THoMAsS GANN, 

The paper describes the ceremony as practised 
by the Santa Cruz, Icaiche and Xcanha Indians, 
and the mixed Indians inhabiting the northern 
portion of British Honduras, and indicates points 
of resemblance between the ceremony and various 
ceremonial religious procedures of the Maya of 
Yueatan at the time of the conquest, as well as of 
the modern Lacandon Indians. 


Climatic Changes and Maya Civilization: E.us- 

WORTH HUNTINGTON. 

In the search for the causes of the rise and fall 
of civilization the Maya hold a peculiarly impor- 
tant place, since they afford an independent Amer- 
ican means of testing conclusions reached in the 
Old World. Perhaps the most striking fact about 
the Maya civilization is that it developed in a re- 
gion where agriculture is to-day extremely diffi- 
cult or well-nigh impossible, where tropical fevers 
are at their worst, where the hot, damp climate is 
in itself highly enervating, and where neither the 
natives nor the people of Spanish descent have 
been able to make any progress. In the better 
climate of the Yucatan coast and of the Guate- 


‘malan plateau, however, the physical conditions are 


far more favorable, and a certain amount of prog- 
ress can now be seen. This suggests that when the 
Maya flourished the climate can scarcely have been 
so unfavorable as at present. 

In the corresponding parts of Asia, that is in 
Indo-China and the East Indies, similar ruins are 
found in a similar geographical environment. 
Farther north in the desert belt of both America 
and Asia there is abundant evidence of an irregular 
shifting backward and forward of the rainy con- 
ditions of the temperate zone into and out of the 
present arid regions. This process would nat- 
urally force the dry belt alternately to invade the 
Maya region, causing dry conditions favorable to 
the civilization, and to retreat from it, causing the 
present unfavorable conditions, Recent investiga- 
tions of the chemical history of the salt lakes of 
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California and Nevada have greatly strengthened 
this ‘‘pulsatory’’ hypothesis, as it is called. If 
the hypothesis is well grounded, the course of his- 
tory in all parts of the world must have been pro- 
foundly modified by repeated climatic changes 
which have been powerful factors in the fall of 
civilization at certain times and its rapid develop- 
ment at others. Thus the correct interpretation 
of the general course of Maya history, and espe- 
cially the establishment of an unimpeachable 
chronology, assumes added importance. It will 
furnish one of the most critical tests of an hypoth- 
esis which, if true, will demand a widespread re- 
modeling of the established ideas as to the condi- 
tions necessary to the advancement of civilization. 


The Hotun as the Principal Chronological Unit of 
tie Old Maya Empire: SYLVANUS GRISWOLD 
MORLEY. 

Nine years ago attention was attracted by a 
certain periodicity in the occurrence of the dated 
monuments at Quirigua, eastern Guatemala, a con- 
dition previously noted but not at that time defi- 
nitely established. 

The Quirigua monuments were found to follow 
each other at intervals of 1,800 days, and, although 
the sequence was then incomplete, subsequent stud- 
ies at the ruins in 1910-14 have resulted in filling 
all the lacunae, and in finding a corresponding 
monument for every 1,800-day period during 
which the city seems to have been occupied. 

Later investigations, particularly during the 
last two years, at all the principal Old Empire 
sites, amply established the former prevalence of 
this same periodicity in the occurrence of the 
dated monuments, and furthermore have resulted 
in the identification of the glyph for this 1,800- 
day period for which the name hotun is here sug- 
gested, as well as that for the 3,600-day period 
for which the name lahuntun is suggested. In- 
deed the practise seems to have been so universal 
during the Old Empire that it is possible to for- 
mulate the following general thesis based upon it: 

The stela type of monument seems to have been 
used primarily to record the passage of time, 
stelae being erected at intervals of every hotun 
(1,800 days), or even multiples thereof, as la- 
huntuns (3,600 days), or katuns (7,200 days), 
throughout the Old Empire, approximately a.p. 
200 to A.D. 600. 

The paper offers this thesis to Maya archeolo- 
gists, and presents coincidently a partial summary 
of the evidence on which it is based, illustrated 
with photographs, maps and diagrams. 
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The Chilam Balam Books and the Possibility of 
their Translation: ALFRED M. Tozzer. 
Owing to the large amount of original many. 

script material made available during the last two 

years by Professor William E. Gates, a great op. 
portunity is offered to Maya students for the 
study and translation of the Chilam Balam books, 

With photographie copies of the Motul and Sap 

Francisco dictionaries, and copies of all the known 

original Chilam Balam books, one has for the first 

time the material at his disposal. 

As Brinton remarked many years ago, ‘'The 
task of deciphering these manuscripts is by no 
means a light one.’’ The importance of the re. 
sults which may be expected should serve as 4 
powerful incentive to all Maya students. The 
task is not an impossible one. There are cer. 
tainly some passages which will never be trans- 
lated. The books, as they now appear, are copies 
made chiefly in the eighteenth century or earlier 
works going back in some cases probably to the 
sixteenth century. The text as a consequence has 
suffered badly. The copyist shows in many cases 
an ignorance of Maya, and, in some instances, a 
surprising ignorance of Spanish. In several cases 
Latin words appear in an almost unrecognizable 
form. The Maya is most arbitrarily separated into 
several different ways on the same page. The 
punctuation is also never consistent. 

The few passages already translated show the 
great importance attached to the manuscripts. 
The chronological parts have already served to 
make possible the coordination of Maya and 
Christian chronology. These portions are, of 
course, of primary importance. ‘The parts deal: 
ing with prophecies and the good and bad days of 
a year are other parts worthy of study. There is 
much that is almost entirely Spanish in character, 
with little reflection of the native element. The 
medical parts figure largely in many of the manu 
scripts. In most cases the directions for curing 
various kinds of illness are entirely Spanish i 
origin. The Christian teaching with the ‘‘Doc- 
trinas,’’ the astrological information, and discus- 
sion of the Zodiac, as in the Kaua manuscript, 
have little of interest for students’ of precolum 
bian history as compared with those portions deal: 
ing with the ancient chronology and the history of 
the wanderings of the Maya. 

In addition to the translations, a careful colle 
tion of the material from all the manuscripts 
absolutely necessary. The reconciliation of thé 
various statements regarding similar events in the 
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different books will be no less difficult than the 
simple translation of the Maya text. 
Recent Progress in the Study of Maya Art: Hzr- 
perT J, SPINDEN, 
The historical arrangement of sculptures at 


Copan has now been reduced to great certainty, 


and there is hardly a monument that after exami- 
nation of the carving can not be dated within 
twenty years. Mr. 8. G. Morley has sueceeded in 
deciphering most of the inscriptions, and there is 
entire agreement between the dates and the sty- 
listie sequence. At cities that flourished in the 
Great Period (455-600 A.D.) the criterion of se- 
quence is seen mostly in the progressive elabora- 
tion of designs by flamboyant details. It is neces- 
sary to treat homogeneous material. At Quirigua 
the faces carved on the tops of the bowlder altars 
furnish an interesting series. At Naranjo the 
ceremonial bar passes from comparative simplicity 
to extreme complexity, and the change is in ac- 
cordance with the inscribed dates. Piedras 
Negras proved to be the most interesting of the 
sites visited by Mr. Morley and the writer in 
1914, The monuments give an especially full ac- 
count of the Middle Period and extend well into 
the Great Period. Four monuments, represent- 
ing the same subject, with considerable intervals 
of time, show a remarkable increase in design 
elaboration. 

In spite of provincialism that appears in some 
sites we are now able to strike the general levels 
of artistie development in practically all Maya 
cities of the First Empire (200-600 a.p.). Pro- 
gressive changes in the construction and orna- 
mentation of buildings is seen very clearly at 
Yaxehilan. The most interesting problems are 
those of roof-comb support and the origin of the 
sanctuary. Several Yaxchilan temples have dated 
lintels which bring the sequence in architecture in 
touch with sequence in sculpture. 


On the Origin and Distribution of Agriculture in 

America: HerBert J, SPINDEN. 

Without agriculture none of the high civiliza- 
tions of the New World would have been pos- 
sible, Agriculture was. independently developed 
in America because the plants under domestiea- 
tion are different from those of the Old World. 
It probably had one point of actual origin and 
that was in the region where maize grew wild. 
This region was pretty clearly the highlands of 
Mexico and Central America. Maize, with beans 
and squashes, are found throughout the area of 
agriculture, Secondary centers in which special 
Plants were brought under cultivation are seen in 
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Peru, the lower Amazon valley, ete. In the re- 
gion north of Mexico all cultivated plants (except 
tobaceo) were introduced, and none is indigenous; 
therefore the pueblo and mound cultures are not 
strictly autocthonous. 
Pottery and weaving are practically dependent 
on agriculture. The earliest pottery of Mexico— 
that of the so-called Archaic culture—seems to 
have developed soon after the rise of agriculture 
and to have been carried well into South America 
with the same cultural stream that carried agri- 
culture. A peculiar technique can be traced with- 
out change to the Isthmian region, and with pro- 
gressive modifications, under which the original 
features can still be seen, it can be traced to 
southern Colombia and well into Venezuela. 


Résumé of Recent Excavations in Northern Yuca- 
tan: Epwarp H. THOMPSON. 

A résumé of the excavations conducted in and 
about northern Yucatan up to the time of the 
first Peabody Expedition of Harvard University 
to explore the Cave of Soltun and the ancient 
group of Sabné. 

Sabn4, the first ruin group on the peninsula of 
Yueatan to be scientifically excavated and sur- 
veyed. Detailed methods described, and some of 
the interesting results obtained. 

Kiehmook, the second ruin group on the penin- 
sula to be systematically excavated and scientifi- 
cally studied. 

Excavation, conducted subsequently to those 
above named, in the ancient sites of Chichen Itza, 
Mayapan, Acanceh, Tiho, ete. 

The Maya Zodiac of Santa Rita: STANSBURY 

HaGar. 

A number of years ago Dr. Thomas Cann exca- 
vated on the estate of Santa Rita, near Corozal, 
in British Honduras, a rectangular building, the 
walls of which were covered with stucco paintings 
of the pre-Cortesian period. ‘Those on the north 
will present a continuous series of Munan figures 
associated with conventional symbols of glyphs, 
and some of them holding a rope. The whole may 
be interpreted as a picture of the cosmos with the 
sky and stars above, the earth below, and the 
waters under all. The figures and symbols repeat 
the zodiacal sequence found in the constellations 
of Tezozomoc, Sahagun and Duran, the Maya day- 
signs, the paintings at Mitla and Acanceh, the 
various pictorial sequences in the codices. They 
seem, therefore, to represent the asterisms, deities 
and day-signs of the Maya zodiac in a correct and 
continuous sequence, the rope being that of the 
ecliptic or zodiac. ‘A Nahua element is prominent 
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in this zodiac, and its symbols reveal intimate 
correspondence with those of other native zodiacs 
in Yucatan, Mexico and Peru; also in lesser de- 
gree with the zodiac which we have received from 
the prehistoric Orient. 


Archeological Studies in Northwestern Saaires: 
MarsHat H. SAvILLe. 

During the summer of 1915 the writer and his 
son made a reconnaissance in the department of 
Cortés, Honduras. An examination was made of 
the archeological conditions along the Ulua River, 
previously reported on by Gordon. An important 
collection of antiquities was brought together il- 
lustrating the complex features of this section of 
Central America, objects of several well-known 
and far-distant cultures being found in the re- 
stricted area of the broad valley in which flows 
both the Ulma and Chamelicon rivers. Pottery 
vessels recalling Tarascan, Nahuan, Costa Rican 
and Colombian ware in shape and decoration were 
found, as well as the characteristically Mayan 
type of polychrome and undecorated vessels. 
Jadeite ornaments of unquestioned Costa Rican 
origin oceur, and two well-defined examples of the 
‘*palma-stones’’ of the Totonacan class of seulp- 
tures of Vera Cruz were collected. 

In the mountains toward the department of 
Santa Barbara, several large groups of mounds 
were visited, the unknown groups of Mancha- 
gualla and Chasnigua being of particular inter- 
est for further investigation and excavation. 
Mounds and village sites were found also near the 
borders of Lake Yojoa. 

It is the intention of the Museum of the Ameri- 
can Indian in New York to make a survey of Mos- 
quitia, the region lying along the Caribbean Sea, 
from the vicinity of the mouth of the Ulua River 
to Bluefields, embracing a vast strip of territory, 
partly in Honduras, partly in Nicaragua. This 
area is little known geographically, and less so 
archeologically. Information was obtained show- 
ing Nicaraguan and Costa Rican resemblances in 
the antiquities, such as animal-shaped metates and 
stools, reported in this country, and shown by sev- 
eral examples in the collections of the Museum of 
the American Indian, collected many years ago 
by the late Dr. Joseph Jones. 

Grant MacCorpy, 
(To be continued) Secretary 


SOCIETIES AND ACADEMIES : 
THE BIOLOGICAL SOCIETY OF WASHINGTON 


Tue 554th regular meeting of the society was 
held in the Assembly Hall of the Cosmos Club, 


SCIENCE. 
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Saturday, April 8, 1916, called to order by Presi. 
dent Hay at 8 p.m. with 65 persons present. 

The president called attention to the receni 
death of Wells W. Cooke, treasurer of the society, 
and announced the appointment of Messrs, 1y). 
lister, Gidley and Wetmore to draw up appropriat 
resolutions. 

The president also announced that the counci 
had elected Dr. Ned Dearborn to the vacancy 
caused by treasurer Cooke’s death, and also of his 
appointment to the committee on publications, 

On recommendation of the council the following 
persons were elected to active membership: Robert 
M. Libbey, Washington, D. C., G. K. Noble, Mu. 
seum of Comparative Soules, Cambridge, Mass, 
and Dr. Howard E. Ames, U. 8. Navy (retired), 

The following informal communications were 
made: 

Dr. RB. W. Shufeldt commented upon and ex. 
hibited specimens of a Japanese salamander, 
Diemictylus pyrrhogaster, obtained from a local 
dealer in live animals. 

Dr. Paul Bartsch called attention to the intro. 
duction of European agate snail Rumina decollata 
in certain parts of the southern states; and to the 
recent publication by J. B. Henderson of a book 
entitled: ‘‘ The Cruise of the Tomas Barrera,’’ the 
narration of a scientific expedition to western Cuba 
and the Colorados Reefs, with observations on the 
geology, fauna and flora of the region. 

Dr. M. W. Lyon, Jr., made remarks on the his- 


tory of the Filaria bancrofti embryos exhibited at 


the previous meeting of the society. 

Mr. F. Knab discussed the mosquito host of Fila- 
ria bancrofti, saying that an appropriate species of 
Culex is found in Washington in the late summer. 

The regular program was an illustrated lecture 
by Mr. Edmund Heller entitled ‘‘ Hunting in the 
Peruvian Andes.’? Mr. Heller gave an account 
of a recent collecting trip made by him from the 
west coast of Peru up into the high Andes and 
down to the headwaters of the Amazon. He de 
scribed the animals collected, mainly mammals, 
but also birds and reptiles, imeluding the rare 
spectacled bear, wild lamas, ete. He also com 
mented on the habits and customs of the natives 
He showed photographie lantern slides not only of 
the wild life, the inhabitants and physiographie 
features but also of many points of archeological 


interest. 
M. W. Lyon, 


Recording Secretary 


